




SECTION I 


ANALYTICAL CHEMISTEY 


■^eaiieni. 

Sib EDWARD THORPE, C.B„ P.E.S. 


Psor. P. W. CLARKE, IPosAttijto*. 

Sib william CROOKES, O.M., E.R.S., London. 
GEHEtmiAT H. ERESBNHTS, Wiesbodm. 
'PBOf, ARMAND GAOriBR, Porii, 
EMILE S. MONO, London. 

Pkof. R. NASINI, I'ita. 

Pbof. W. H. WILBr, Wathington. 


Sammittee. 

BERTRAM BLOUNT, Imdm. 

Pbop. frank CLOWES, Imdon. 

Pboj. HAROLD BAILY DIXON, P.B.S.. Mamhester. 

De, BERNARD DYEU, London. 

Pnor. PERCY FARADAY FRANKLAND, P.R.S., Sinninghcm. 
OTT’O HEHNER, London. 

G. T. HOLLOWAY, London. 

Db. JDLKJS LEWKQWITSOH, London. 

Db. IrEDERICK MOLLWO PERKIN, Xondoii. 

Sib BOVERTON REDWOOD, Lmion. 

Db. THOMAS KIRKE ROSE, London. 

A. GORDON SALAMON, landon. 

JOHN E, STEAD, F,R.S., MiddUsbrovgk 


^on. Jecreiars. 

ALI^D OHASTON CHAPMAN,- 8. thie Sfreel, AldgaU, Londm.CB.O: 




CONTENTS. 


?A6S 


tleber die Prinzipien bei Durchfiilirnng von Schiedsanalyeen. Prof. Dr. 

Tu. Wilhelm Kkksenios 9 

Ueber dii Verwendung des Nickeldicyaodbinidiiis in der quantitativen 

A-haiyse. Dr. H. Gh-issmink 10 

On the detection and estimation of minute amounts of Silver, and the 
solubility of sparingly soluble Silver Salta. Geoegb Sta¥FOB.d 
W aiTBT... 12 

La Determinaziono Volumetrica delT Argento col Metodo.di Gay Lusaac. 

E. Pannain 17 

Apparatus for the Absorption of Gases. Dr. E. P. Pekman 21 

Nouveaux Documeuta sur le Dosage du Bore. H Copaux et G. Boiteau 22 
Precede rapide de dosase dn Vauadinm dans les Mineraux et les Produits 

Industfiela VanadifSres. Prof. Pinerua t Alvarez 23 

Kacbtraglii'be Bemerkungen zur Zelluluselwstimmung. C. Copncler ... 20 

The Couti'acts Laboratory of the Bureau of Chemistry. Percy H. 

Walker 28 

Nota nl Metodo Goldemberg e Geromoct per ron'vlisi delle materie 

tartarichc. Dr. Oscar Tobler e Dr. R. Oaramelli 27 

Sou3*Sr5Cfcion ds3 Lies et Tartres. Prises dAchantillons. Dr. P. Carles 30 
Ricerca del piombo nelL’ acido tartarico e citrico. Dr. Oscar Tobler ... 33 

Sulla determinaziotie del Tannino nei liqnidi concianti mediant, i Y 
impiego del rvffaitometro ad iinmersioue di ZeisB. P. FaLCiola e 

M. CoREini 34 

The action of Iodine on Phenols, with special reference to a rapid method 
of estimatiug Tannic Acid. Walter M. Garijner, M.Sc., and 
Herbert H. HoliGson, M.A., B.Sc., Ph.D 36 

Sur le Dosage du Phosphore dans les Fers, Fontes et Aciers. G. 

Chesneau 42 

Analyse des Perrosiliciums contenant moins de 30 % de Silicigm. Paul 

iilCOtAUDOT 45 

Analv'e du Wolfram et de la Hubnerite. Separation de la SiUceet de 

I’Acide tungHique. Paul Nicolardot 46 

Analyse des alliages d’Antiraoioe. MM. Nicolabdot et Krell 47 

Question proposee pour la Discussion. Paul Nicolaedot... 49 

Etude des gaz degag6s par Taction des sets cuivriqnes sur les aciers 

(dosages du CO, et du CO). E. Godtal , ... 60 

Discussion on the Detection and Estimation of Rare Metals in Minerals... 55 
Kew apparatus for the rapid e1ectro*aualytical separRtioii of Metals. 

Henry J. S. Sand ... ... 59 

De Tlnfluence de la Tension superficielle sur les Indicatflona des Ar^o- 

metres. M. B. Delachanal 60 

Bulla determinazione deilo Zolto per Yia Catalitica. G. Madsbna ... 64 

Sulla Preoipitazione del Fosfomolibdato Ammonico in presenza di Acidi 

organici. G. Mauerna ... 65 

The Detection of Mercury by Toxioological Analysis of Volatile Poisons. 

Marco T. Lkcco ... 65 



00NTBNT8. 


nn 




On the d'sfcurbing effect of Alcohol in the detection of Volatile Poieona. 

Makco T. Lecco 

The Determination of Lithium in Water. Masco T. Lecco 68 

Estimation of Sodinm G vanamideandNitrolim. FaiNK E. Weston, B.So., 

and H. Russeil Ellis, B.So. 69 

An improved apparatus for the rapid estimation of. Specific Gravity, 

G. D. Macducoald ••• 76 

Discussion 76 

On the expediency of appointinar a General International Permanent 
Committee to secure TJnitormity in Methods of Analysis, and in the 

Iiiterpretation ot Results. R. B. Tatloce 78 

That the Ins'itution of Official Methods for Agricultural Analyses is 
undesirable unless subject to periodical revision. John Hughes, 

F.I.O 81 

Discussion ... 82 


Sur rOniScation des M^thodes d*Analyse des Sssencea K^sineuses. 

R. Adan, D.Sc. 

Note upon Mar^ih and Gutaeit Test. H. B. Bishop 

Method for the Determination of Chlorine in the Presence of Hydro- 
chloric Acid. C. E. Bouee and J. W. E. Glattpeld 

The Examination of China Wood Oil. E. W. Bouqiiton 

Kathode danalyse des huiles essentiellea contenant des Alcools 

Terp^niquea tertiaires. Victoe Boulez 

The Analysis of Shellac. Parker C. McIlhinet, Ph.D 

Ueber eine quantitative Bestimmung der Fettsauren in Fetten, Oelen 
und Seifen. Kael Beaun 

Determination of Sulphur Dioxide in Dry Gases. T. Lykton Bbiggs ... 
Report of Work in Analytical Chemistry in American Universities and 

Colleges during 1906-08. Prof. Philip Bbowninq 

An Abstract of the Methods of the United States Steel Corporation for 
Commercial Sampling and Analysis of Iron Ores. J. M. Cau? 
Rapid Analysis of Babbitt Metal. Pbkcy H. Walker and H. A. Whitman 

On Jaff^s colorimetric method for the estimation of Creatinme. 
Chaston Chapman 

Discussion ... * 


Factors which influence the Kreatinin Determination. F. C. Cook 
Zur Analyse von Wolframstahl. Prof. Dr. F. Willy Hinrichsen 

Remarks on the Analysis of Molybdenum. Dr. E, Collett 
The Estimation of Volatile Matter in Fuels. Prof. E. J. Constam 
Discussion ... 


Technical Coal Analysis. Edwaed Gudsman 

Mdthode Biroplifi^e et Appareil nouveau pour determiner le Pouvoi 
calorihque des Combusiibles gazeuz. M. P. Lemouit 

Unification des Mithodes en Chlmie Analytique, Microscopie et Bacteri 
ologie Medigale.* Georges CoxriN 

Sur llemploi des raies nltimes dans I’analyse spectrale appliqnda it li 
chmie. A. Da Geshoni _ 

Verbindangen. Jos. Hakd 

The ^latjon ^naities of Dextrose, Lavulose and Maltose. Akthos I 
Lik6, F.I.O,, Lewis Eieos, B.Sc., F.LC.. and J. H. Lake, AJ.O. . 


83 

86 

87 

86 

97 

99 

100 
100 

100 

101 

107 

\113 

114 

115 

116 

117 

118 
121 

124 

125 

126 
127 
132 
137 



CONTENTS. fii 

TkBi 

Phosphoric Acid Manufacture : Rapid Works Method of ascertaining 
completion of Decomposition of Phosphate Rock by Sulphuric Acii 
A. H. MoDowni, 139 

Sur nn PrncM^ de Separation et do dosage da Zinc. Mil. P, Pipereaut 

et A. Vila 141 

Determinazioiie volumetrica deir Acido Selenioso. Dr. Lmoi Marino ... 143 

An Essay upon Halogenimetry. Joan A. Sanchie 144 

Ueber d’e Prage der Internationalen Regelnng des Kali-Koeffizienten. 

— Peecht 145 

Bibliography of the Progress in Analytical Separation of the Less 

Coinmou Elements, 1907-9. Hbrbesi R. Moody, Ph.D 148 

La diienilcarbazide simmetrica nei metodivolumetrici per precipitazlone. 

Bernardo Oduo 158 

Appareochio per prendere il carapione delle acque profonde. A. Sanna... 166 
Review of the Analytical Chemical Work of (he several Bureaus of the 
TJ. S. Department of Ag-iculture and of the State Experiment 
Stations since 1903, except that on Poods and Drugs. W. W. 
Skinner 139 

Some Amendments in the Kjeldahl Method for the determination of 

Nitrogen. John Sebeuen 174 

A New Form of Laboratory Apparatus. J. W. Tdrkintinb 177 

Sur une Reaction de la Saoelarine. J. Wabiers 178 

Contributions from the Laboratories of the General Chemical Company of 

New i'ork 178 

Analyzed CheraieaU. J. T. Baker 189 

Laboratory Chemicals. G. P. Adahson 190 

Compte-rendu des travaiu de la Commissioii Intematiouale d’ 
Analyses, an TII"** CongrOs international de Chimie appliqnde. 

M. L. UlTDEI 191 




Ueber die Prinzipien bei Durchfuhrung von 
Schiedsanalysen. 

Von Prof. Dr. Th. Wilhelm Fhesenils, Wiesiaden. 


Der Verfasaer maclit im Nfanien der Fachgruppo fiir aualytische 
Chemie des Voreins Dentacher Chemiker folgende Yorscklage. 

Bei der Beantragung von Schiedsanalysen mnaa dem Schieda- 
analytiker genau mitgeteilt werden, was festgestsllt werden soil, 
also: 

(1) Welche Bestandteile zu ermitteln aind. 

(2) Falla entseliieden werden soil, ob die Ware einer bcstimmten 
Uehaltsanforderung entspricht, diese Fordorung. 

(3) Falls zwischen den Parteien eine beatimmte Analysenmethod© 
vereinbart iat, diese Methode. 

(4) Falls uicht ein Muster eingesandt wild, eondern mehrere, ob 
die Muster vermischt werden aollen, und in welchem VerhSltnis. 

Weiter iat hinsichtlich der Mitteilung die Ergebnisae anzugeben, 
an wen Dnplikat-Atteste zu senden aind. 

Liegen Angaben von beiden Parteien vor, so mussen dieselben 
tibereinstimmen, bezichungsweise der Scliiedsanalytiker musa eine 
ubereinatimmende Weisung herbeifuhren. Werden nur von einer 
Seite Angaben uber die oben genannten Punktc gemacht, so gelteu 
diese als im Namen beider Parteien abgegeben. Die Verftigung 
uber die eingesandte Probe hat allein der Einaender. * 

In Bezug auf den oben unter (2) genannten Punkt iat darauf 
hinzuweisen, dasa, je nach der Art des Unterauchungsobjekts (nach 
seinem Gehalt an zu bestimmender Substanz, reap, nach der Art 
derselben), ein entsprechender Spielraum fiir iinvernieidliche 
Analysenabweichungen beriicksichtigt werden musa. 

Die Wahl der Methode ist vom Schiedsanalytiker nach bestem 
Wissen zu treffen insoweit aie nicht durch allgemeinen Gebrauch, 
Oder Vereinbarung beider Parteien festgelegt ist. Ist<einf beatimmte 
Methode vorgeschrieben so ist diese (wenn aie nicht nach Lage der 
Sache selbstverstandlich ist) im Attest apeziell anzufiihren. 

Wenn aeitens einer Partei das Ergebnis einer Schiedsanalyse als 
nnzutreflend bezeichnet wird, so hat der Schiedsanalytiker den Fall 
an priiien und, falls sich eine offenaichtliche Dnrichtigkeit ergibt. 
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diesen Sachverhalt beiden Parteien mitzuteilen. Findet sicb eine 
solcbe grobe TJnrichtigkeit nicht, so kann eine Eevision der Analyse 
nur mit Zustimmung beider Parteien vorgenommen werden. 

Anstande binsichtlich der Analysenmethoden oder Arbeitsweiso 
werden am besten an Material, welches nickt direkt Gegenstand 
einer Sckiedsanalyse ist, ausgetragen. 

Eietbei sich ergebende Abandeningen eingeburgerter Metkoden 
Bind zu verofientlichen, damit die Parteien wissen, welcke Art 
von Eesultaten sie zu erwaiten kaben. 

[Von die Vorscklage des Verfaesers sind ansfukrlich publiziert in 
der “ Zeitackrift fiir angewandte Ckemie,” 22 , 577 (1909).] 

[Die Vorscklage des Verfassere sind ansfukrlicb pubiiziert in 
der Scklussaitzung der Sektion I. von dieser gebilligt und dein 
Kongress znr Genekmigung voigescklagen. Eine Bescklussfassung 
fiber diesen und alle aknlichen Vorsebliige kam in der letsten 
Plenarsitzung des Kongresses nickt zu Stands. 


A. FniEDMANif, Gy8r:— “Anch in dem Falle wenn bei 
Sckiedsanalysen die Metkoden nickt vorgesekrieben sind, soil mit 
dem Reaultat die angewendete Metkode mitgetkoilt werden.” 


Uebep die Verwendung des Nickeldicyandiamidins 
in der quantitativen Analyse. 

Von Dr. H. GEOssMA^^^. 


Seit der Entdeckung des Nickeldicyandiamidins, Ni(CjHjN^O)j 
durch H. Grossmann und B. Sciiucli (1907) ist die Methode der 
Nickelbestimmung und Trennung dieses Elements Ton anderen 
Metallen mit Hilfe von Dicyandiaminsulfat (Grossmanns Reagena) 
in alkalischer Liisung standig verbessert worden, so dass Rente die 
leicbt ausfu^rbaie gewichtsanalytisebe Nickelbestimmung als 
Ni(CjH 5 N^O)j zu den exaktesten analytiseben Metkoden gereebnet 
werden darf, wie auch eine kritisebe Priifung derselben durcb Dr. 
Prettner (Cbem.-Ztg. 1909, V T ) kiirzUeb ergeben bat. In Poim 
von Nickeldicyandiamidin lasst sicb Nickel sebarf und leiebt von 
den folgenden Eienienten der Schwefelammoniumgruppe trennen : 
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Kobalt, Zinlc, Eisen, Aluminium, Chrom, Mangan, Molybdan, Wolf- 
ram und TJran, sowie den seltenen Erdmetallen. Da Ni(CjHjIIjO), 
in wasserigem Ammoniak und Alkalilauge unloslioh ist, so muss man 
die gleicbzeitige Ausfallung der durcb die Reagenzien ebenfalls 
fallbaren Metallbydroxyde dureb Hinzuiiigung einer organiscben 
Hydroxylverbindung verbindern. Es wurden zu diesem Zwecke mit 
grossem Vorteil bei den einzelnen Trennungen vor allem benutzt: 
Weinsaure, Citronensaure, Eobrzucker. Die Dicyandiamidinmetbode 
gestattet ferner auch eine glatteTrennung und primare Abscbeidung 
des Nickels von folgenden Gliedern der Scbwefelwasserstoffgruppe : 
As, Sn, Sb, Pb, Bi, Cd. An Stelle der gewiohtsanalytischen Nickel- 
bestimmung kann man aber aucb in sebr vielen Fallen, z. B. bei der 
Analyse von Nickelstablen, die bervorragende massanalytische 
Cyankaliummetbode von Moore resp. Campbell und Andrews be- 
nutzen. Dieses in Deutschland immer nocb zu wenig bekannte 
Verfabren lasst sioh abet in sebr zweckmassiger Weise mit der 
Dicyandiamidinnickelmetbode kombinieren, wodurck man sebr viel 
Zeit spart. Man bringt namlicb das gefallte Ni(CjH 5 NjO)j nicbt, 
wie friiber bescbrieben, auf einen Goocbtiegel zur Wagung, sondem 
Ifist vielmebr den auf einen gewobnlichen Papierfilter abfiltrierten 
Niederscblag in verd. HCl, macbt schwacb ammoniakaliscb und 
titriert nacb Moore’s Vorsebrift mit Cyankalium unter Verwendung 
von Silberjodid ala Indicator. Bei Gegemrart von Kobalt, dessen 
Menge bis 10 % der vorbandenen Nickelmenge betragen darf, findet 
man durcb direkte Titration, obne vorberige Abscbeidung des 
Nickels, den Gesamtgebalt Nickel -I- Kobalt. Bei boberem Kobalt- 
gebalt muss stets die vorberige Abscbeidung des Nickels als 
Ni(C5H,N,0)j erfolgen, da in solchen Fallen die Oxydation der 
kobaltbaltigen cyankalischen Losungen exakte Besultate ver- 
hindert. Deutsches Walznickel mit ca. 1,5 % Kobalt lasst sich 
demnacb direkt mit Cyankalium titrieren, nicbt aber kobaltreicbe 
Erze. Als absolut kobaltfrei erwies sicb das Handelsnickel der 
Mond Nickel Company, das, abgesehen von einem Koblenstoflgebalt 
von 0,18 %, nur sebr geringe Verunreinigungen an Eisen entbielt. 
Die direkte gravimetrische Bestimmung des , Nickels als 
Ni(C,HjN^O)j ergab in solobem Nickel 99,72 % Ni, die mass- 
analytische 99,77 % Ni. Die einzelnen Trennungsmethoden des 
Nickels von dem genannten Elemente finden sicb in der Dissertation 
der Eerren Eeilbom und Holler bescbrieben und werden demnbcbst 
auch an allgemein zuganglicher Stelle verofientlicbt werden. 



On the detection and estimation of 
minute amounts of silver, and the solubility of 
sparingly soluble silver salts. 

By Geoege Staffoed Whitbt. 


In sdililion to its interest in otter directions, tte estimation of 
minute quantities of silver in solution is of particular interest at the 
present juncture when much important work on the determination 
of atomic weights is proceeding — work of such an order of accuracy 
that the amount of silver chloride dissolved by cold water necessi- 
tates a correction which is reckoned as comparatively large. 

A solution of a silver salt, when heated with a little sodium 
hydroxide and one of a variety of organic bodies, develops a brown 
or yellow colour even when the amount of silver present is very 
minute indeed. 50 c.c. of a solution containing one part of silver 
in 25,000,000 parts of solution give a distinct colour when the pro- 
cedure described below, is followed. If the 50 c.c. of solution taken 
for the test contain more than *000025 gms. silver, the colour 
developed is deep enough to he recognised without its being neces- 
sary to transfer the liquid to a Nessler glass; and with still larger 
amounts of silver a very deep colour may be produced. 

The organic substances which have hitherto been found capable 
of giving this colour when heated with silver solutions containing 
a little sodium hydroxide are such bodies as dextrine, gum arabic, 
glycerine, cellulose (in the shape of filter paper), starch, and cane 
sugar. The method can he extended to the quantitative estimation 
of minute amounts of silver, since the intensity of the colour pro- 
duced in a solution is exactly proportional to the silver present. 

The routine is as follows: The silver solution is appropriately 
diluted, and to 50 c.c. are added a few drops of a fairly concentrated 
solution of^ case s igar. The 150 c.c. beaker containing the liquid 
is immersed in a bath of boiling water for two minutes, about six 
drops of a normal solution of sodium hydroxide are added, and the 
heating is continued for 20 — 30 seconds alter the colour has appeared, 
hilt for not more than two minutes altogether, since, if no colour has 
.developed after that time, silver may be considered to be absent. The 
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solution is cooled, transferred to a Nessler glass, and the intensity 
of the yellow colour determined by noting the number of c.c. of a 
standard colour of approximately the same intensity, diluted to 
mark, which it is necessary to place in another Ncssler glass in order 
to match the experimental colour. The most convenient standard 
colour is one prepared from 5 c.c. of a silver nitrate solution con- 
taining '00001 gms. of silver per c.c. diluted to 50 c.c. 1 c.c. of 
this standard = '000001 gms. silver. The standard should be pre- 
pared on the same day as that on which the actual determinat:an in 
which it is to he used is performed, since it sometimes deepens some- 
what on standing. By this procedure it is possible to estimate 
'000002 gms. of silver in 60 c.c. of solution, i.e., -00004 gms. of silver 
per litre. 

The method should prove of value in correcting for the solubility 
of silver halides in water in accurate gravimetric work, such as the 
determination of atomic weights. It is of about the same degree of 
delicacy as the nephelometric method described hv Richards and 
Wells (Amer. Chem. Jour., 1904, 31, 235). It is, however, much 
easier and quicker in execution, and is free from complications. To 
judge by the statements made by Richards and Wells (Jour. Amer. 
Chem. Soc., 1905, 27, 498), it could probably he applied even if the 
precipitate were washed with silver nitrate solution according to 
Richards’ procedure, since it is only after the silver nitrate hae been 
washed out, as indicated by the ah.sence of nitrate in the wash- 
waters, that any appreciable amount of silver chloride is dissolved 
by the wash-water. 

In conducting the method of estimating silver herd described, 
ammonia must not he present; hut, as regards the presence of metals 
other than silver, quantities of copper, zinc, mercurous, mercuric, 
bismuth, cadmium, and lead of the same order as the silver present, 
i.e., quantities insufficient to give an appreciable precipitate with 
sodium hydroxide, do not interfere with the development of the 
colour. In the case of lead, the precipitate from which will dissolve 
in an excess of sodium hydroxide, it was found that, even when the 
lead present in the solution was 8,000 times the silver present, the 
colour developed. This matter is being investigated further. 

An explanatio-n of the mechanism of the action by which the 
colour is produced can he given. The colour o-htained as above by 
the action of one of the various organic substances mentioned and 
sodium hydroxide on solutions of silver salts is due to the presence 
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of colloidal silver. The solutions give the Tyndall effect, are pre- 
cipitated by small quantities of hydrochloric acid, and display 
the other characteristics of colloidal solutions of silver. Further, 
a solution of silver oxide develop the yellow colour when boiled with 
cane sugar alone without its being necessary to add sodium hydroxide. 
But no other silver salt behaves in this way ; the others all require 
the presence of sodium hydroxide in order to give the colour. It 
would thus appear that the sodium hydroxide acts on the silver salt 
to produce silver hydroxide, which then reacts directly with the 
organic substance. All the organic bodies used are carbohydrates or 
hydroxy compounds, and the probability is that a hydrogen ion is 
split off from the organic molecule, receives the charge from the 
silver ion, and combines with the hydroxyl mn of the silver hydroxide 
to form unionised water. The silver, relieved O'! its ionic charge, 
goes into colloidal solution. 

In agreement with this idea are the facts that other alkalies, such 
as baryta water, can take the place of sodium hydroxide, and that 
the sodium hydroxide is not a catalyst in this reaction, since a certain 
minimal quantity, namely, the amount corresponding to silver in 
the solution, must be present, in order that the full colour may 
develop. 

The accurate determinations of the solubilities of “ insoluble ” 
and sparingly soluble silver salts have hitherto been made almost 
entirely by physical methods, particularly by the conductivity method 
introduced by Kohlrausch. But the method of estimating minute 
amounts of silver described in this communication makes it possible 
to determijie the solubility of sparingly soluble silver salts by a 
chemical method. It may be said that, in general, the results 
obtained confirm those arrived at by physical means. 

The method here used has certain distinct advantages over the 
conductivity method. It is altogether more rapid and simple in 
execution, and suffers from the presence of no disturbing factors — 
particularly, it is not affected by the presence of other electrolytes in 
solution, but takes accr^^ only of the silver in solution. 

The results ohtained'^e recorded in the table. The following, 
however, require comiStnt ; — 

Chloride. The freshly-prepared powdery variety was used, and 
the result for its soluhility in cold water agrees with the value 
decided upon hy Kohlrausch in his summary of the soluhility of 
•‘inseluhle” salts as determined hy the conductivity method. The 
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earlier results obtained by tbe conductivity method are very dis- 
cordant. 

The value of the solubility of silver chloride in water at 100° 
serves again to emphasise the danger of precipitating this substance 
in boiling water and washing it with boiling water in gravimetric 
work having any great pretensions to accuracy. 

Silver chloride is very soluble in concentrated hydrochloric acid, 
but its solubility in dilute hydrochloric acid has not been previously 
recorded. The following results conform to the expectations of the 
ionic theory. When the quantity of hydrochloric acid amounts to 
only 1 per cent., the access of chlorine-ions diminishes the solubility. 
As the acid present increases this tendency is overcome by the con- 
siderable solubility of silver chloride in hydrochloric acid, so that 
when it amounts to 5 per cent, the solubility is greater than that in 
water. 

At 21° 1 per cent, hydrochloric acid dissolves ’0002 gms. Ag. 
per litre. 

At 21° 6 per cent, hydrochloric acid dissolves ’0033 gms. Ag. 
per litre. 

At 21° 10 per cent, hydrochloric acid dissolves '0555 gms. Ag. 
per litre. 

Chromate.— The results show that the solubility does not decrease 
with increase of temperature as is indicated by tho value given by 
Abegg and Cox. The value given for the solubility of silver chromate 
at 27° was confirmed, through the medium of the colour given to the 
solution by the chromate ion, by use of a standard solution of 
potassium chromate. 

Oxide . — The amount of silver oxide dissolved by water was found 
to change on allowing the solution to stand in contact with the solid. 
Initially '0172 gms. per litre, it gradually increased, reached a 
maximum of approximately twice its original value in the course of 
about five days, then fell, and, after about fourteen days’ standing, 
became constant at '0215 gms. The results previously recorded 
have been of a discordant nature, varying from ’081 to '0174 gms. 
per litre. The above observation largely explains the disagreement. 
The result obtained agrees with that arrived at by thedatast observer, 
Bottger, who found that it was necessary to stir the liquid contain- 
ing the silver oxide in order to get constant readings. 



SOLUBILITIES OF SPARINGLY SOLUBLE SILVER SALTS IN WATER. 
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La Determinazione Volumetpica dell’ Argento col 
Metodo di Gay Lussac. 

Nota di B. PAiWADf. 


II metodo, adottato nelle Zecche e negli uffici del saggio dei 
metalli preziosi per titolare le leghe di argento, e quello classico 
proposto dal Gay Lussac. 

La lega riene disciolta in acido nitrico, e 1’ argento, in essa 
contenuto, vien precipitato mediante una quantita determinata di 
una soluzione titolata di cloruro sodico ; la fine della reazione si 
riconosce dal fatto clie tanto una soluzione di cloruro di sodio quanto 
una soluzione di nitrate di argento, versate nel liquido reso limpido 
per agitazione o per filtrazione, non producono intorbidamento, 
ma solo una leggera opalescenza sulla supcrfiole del liquido limpido. 
Questa opalescenza detta “conferma” spaiisce, quando si rimescola 
il liquido, senza pero intorbidarlo. 

La soluzione titolata di cloruro di sodio, cbe prende il nome di 
“ soluzione nonnale,” contiene in 100 gr. od in 100 cc. la quantity di 
sale necessaria per precipitare completamente un gramme di argento 
puro. E cbe sia tale si prora mediante una soluzione dieci Tolte 
piu debole, detta “soluzione decima”, di cui un cc. corrisponde ad 
un mg. di argento. Si scioglie un gr. di argento cbimicameute puro 
in dieci cc. di acido nitrico a 32“Be, e vi si aggiungono i 100 gr. 
0 i 100 cc. della soluzione normale. Tin cmc della soluzmne decima, 
Tersato lentamente in mode cbe non si mescoli col liquido limpido, 
dal quale si e separate il cloruro di argento, deve appunto produrre 
la conferma. 

Per la rapiditb e 1’ eaattezza delle operazioni, in luogo di filtrare, 
il Gay Lussac propose, e cosi si e sempre fatto, di eseguire il saggio 
in una boccetta da 150-200 cc. con tappo smerigliato a perfetta 
tenuta. Yersata la soluzione normale sulla soluzione della lega 
di argento in acido nitrico, basta agitare per qrfattro o cinque 
minuti, perebb tutto il cloruro di argento si raccolga sul fondo della 
boccetta, ed il liquido resti perfettamente limpido. 

Questa operazione per rendere limpido il liquido b molto noiosa 
ed b anebe lunga, specialmente quando b necessario aggiungere 
parecobi ca di soluzione decima prima di arrimre alia confeima, 


Sm. I. 



18 


tanto piu che, dopo 1’ aggiunta di alctini cc. di solimone decima 
di cloruio di sodio o di nitrato di aigenio, liesce pid. difficile rendere 
limpido il liquido sottoposto all’ analisi. giova ad abbreviare 
r operazione 1’ agitazione meccanica, percbe, se e veto cbe ai posaono 
agitare piu boccette contemporaneameote, la duiata di ogni agitazione 
e maggioie cbe ae ai agiia a mano. 

Per rendere limpida la aolazione, mi servo con vantaggio di un 
appareccbio per filtrare assai semplice, cbe rende molto sollecito 
il proceaso analitico, aopprimendo la noiosa agitazione, senza com- 
plicazione alcuna. 

L’ appareccbio e oostituito da nn tubo di vetro a pareti 
ben trasparenti lungo 8-10 cm. e del diametro di circa 3 cm., cbe nella 
parte inferiore si resfringe in xm altro piu sottile del diametro di 
4-5 mm., lungo 20-25 cm., e cbe, passando attraverso un tappo a 
due fori, va a pescare nel liquido da filtrare. A qualche centimetre 
dal tubo largo quello stretto portfi un rigonflamento per la lungbezza 
di 2 0 3 cm., nel quale vi e uno strato di amianto, tra due di lana 
di vetro ben compressi in modo da formare un filtro perfetto. 
Corrispondentemente al principio ed alia fine di questo filtro, partono 
due tubi lateral! riuniti tea loro mediante un rubinetto. Collocate 
1’ appareccbio in modo cbe 1’ estremo inferiore peschi nel liquido 
da filtrare, si cbiude il rubinetto e ri applica al tubo superiore un 
tappo forato, attraverso il quale passa un tubo di vetro collegato 
ad una pompa aspirants, per mezzo della quale si fa il vuoto ed 
il liquido filtra attraverso la lana di vetro e 1’ amianto, e passa 
perfettamei^te limpido nel tubo largo, nel quale se ne fa raccogliere 
fine a farlo riempire per metb circa. Quindi, interrotta I’aspirazione 
e tolto il tappo, vi si versa lentamente la soluzione decima di cloruro 


di sodio, evitando cbe si mescoli con quella filtrata e si oseerva so si 
ba la conferma, oppure se il liquido contiene un eccesso di argento 
0 di cloro; in questi due ultimi casi si apre il rubinetto e il liquido 
passa rapidamente nel reolpiente, si lavano le pareti interne del 
tubo superiore e si fanno passaie anebe le acque di lavaggio attraverso 
il rubinetto di vetro; se b necessario si versano nel liquido altri cc. 
di soluzione decima di cloruro di sodio o di altra equivalente di 
ni^ato ^^a^mitoj si agita e si filtra di nuovo, e si continua come 
pripa fiuo ad ottenere la conferma. 

I piccolo apparecduo e preferibile a quelli proposti per 
» Kquidi nei quali,* e precipitato il solfato di bario o altri 
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sail insolubili,* perebe permette che il liquido ritomi nel primitivo 
reoipiente, senza paasara di nnovo attraverso gli strati filtranti, 
evitando una ulteriore aspirazione o compressione, che lascerebbe 
al disopia degli strati filtranti parti solids, cbe, nolle snccessiTO 
filtrazioni, intorbiderebbero il liquido cbe va nel tubo superiore. 

Per eseguire il saggio di una legs di argento, la misura della 
solnzione titolata di cloruro di sodio si pub fare a peso od a Tolume, 
a seconda cbe la solnzione normale, cbe si b preparata, e tale cbe 
100 gr. 0 100 cc. equivalgano ad un gr. di argento pure. 

Versato il peso od il Yolume della solnzione normale sulla 
solnzione della lega in acido nitrico, 1’ analisi si continua nello 
stesso modo in ambo i casi, mediante la solnzione decima fine ad 
ottenere la confenna. 

I due metodi a peso ed a volume differiscono fra loro nnicamente 
per il modo di misurare la solnzione normale. Poichb 100 gr. della 
solnzione normale a peso precipitano esattamente nn gramme di 
argento puro, un eg. eqnivale ad nn decimo di mg. ; qnindi basta cbe 
la peseta sia approssimata al mezzo eg. perebb 1’ errore sia interiore 
ad un decimo di millesimo. Per ottenere la medesima esattezza col 
metodo a volume b neoessario cbe 1’ errors di misura del volume del 
liquido sia inferiors ad un centisimo di cc. ; e dif atti b cosi : prele- 
vando con la medesima pipetta a riempimento complete pib volumi 
di 100 cc. della stessa solnzione alia medesima temperatura, nelle-. 
identicbe condizioni, bo avuto differenze di 5 mg. in piu o in meno. 

Sia dunque cbe il saggio si esegua a, peso od a volume, 1’ errOre 
dipendente dalla misura della solnzione normale b cynpreso nei 
medesimi limiti, e poiobe i lue metodi differiscono solo nel divorso 
modo di determinare la qnantita di solnzione normale necessaria per 
il saggio, pub dirsi cbe entrambi offrono lo stesso grado di approssi- 
mazione. 

Sta perb il fatto cbe una solnzione normale, preparata in modo 
cbe 100 gr. contengano tanto cloruro di sodio da preoipitare esatta- 
mente un gramme di argento pnro, si conserva tale qnalnnqne 
variazione di temperatura abbia luogo, mentre una solnzione normale, 
cbe contenga in 100 co. tanto cloruro di sodio quanto basta per pre- 
cipitaro esattamente un gr- di argento puro, varia di titolo al variw 
della temperatura. 

* e Bianchi, Gazzetta Chimica It 2906. XXZVI, p. 34^; e Allea, Soar. Cfa. 

800 . LondoD 91, n., p. 1870. 
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Essendo stata calcolata la difierenza di titolo, cEe subisce utta 
Boluzione noimale preparata ad una data temperatura quando viene 
portata a temperatura diversa, T erxore dovuto alia variazione della 
temperatura si pub compensare mediante correzione. 

II metodo a peso presenta duuque il vantaggio cbe il titolo 
della solnzione b indipendente della temperatura: la sua ptecieione 
e collegata solo alia bonta della bilancia, ma le mampolazoni souo 
molto delicate e richiedoiio lungo tempo, specie per la peaata. Il 
metodo a Tolume richiede una corrczione per la variazione di tem- 
peratura e la sua esattezza i collegata alia scrupolosita con cui si 
esegue 1’ analisi, ma e preciso quanto quello a peso, e pin rapido ed e 
di facile eaecuzione. 

Cosiccbb, quando si devono eseguire numerosi saggi, fe ad esso cbe 
va data la preferenza, lasciando quello a peso per i casi di 
contestazione in cui 1’ analista vuol dare un risultato, cbe non dipenda 
assolutamente dalla sua personale abilitb, ma dall’ esattezza degli 
strumenti cbe adopera. 

L’ errors massimo cbe si pub commettere pub essere di 
±0,15 mmi. Esso e dovuto per una parte alia difierenza fra la quan- 
tity di soluzione titolata prelevata per il saggio e quella cbe real- 
mente corrisponde ad un gramme di argento (errors di misura) e 
obe asoendo a ±0,05 mmi., e per un’ altra parte alia precisione 
della pesata della lega per circa ± 0,05 mmi., ed in fine alia 
sensibility dell’ apprezzamento della fine della reazione, e, poicKb il 
cloruro di sodio permette di riconoscere meno di mezzo decimo 
di mg. di argento in una soluzione di 120-160 cc., ancbe questa terza 
causa pub determinare un errore di ± 0,05 mmi. 

Operando con molta scrupolosita 1’ errore pub essere diminuito e 
si possono ottenere rlsultati straordinariamente precisi, per reciprooa 
compensazione delle diverse cause di errore. 

Cercando la conferma con una soluzione decima il titolo della 
lega si pub avere approssimato fino al millesimo, la pratica perb 
consiglia di dare alia conferma un certo valore, con una appros- 
simazione di due decimi di millesimo con una soluzione centesima si 
appressima fino al decimo di millesimo. 

Sia cbe il saggio si esegua a peso, sia a volume, la precisione del 
nsultato dipende non solo dal rigore con cui si determinano il peso 
ed il volume della soluzione nonnale, ma ancora dal seguire, tanto 
nella titolazione della solnzione normale quanto nell’ eseouzione del 
saggio, sempre le medesime norme, in modo da trovarsi uelle 
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uiedesune condizioni, e procedendo con la massima rapidity (al quale 
scopo riesce Teramente opportuno 1’ appaiecchiuo a filtrare di cui mi 
servo), procurando di aggiungere il minor numero possibile di cc. di 
soluzione decima per arrivaie alia confenna. 

Nell’ eseguire il saggio si deve tener conio della intensiia della 
conferma e della rapiditii eon la quale essa si forma. Al 
riguardo la pratica fornisce il miglior insegnamento; e consiglia- 
bile perb di eseguire sempre un aaggio testimone con argento a mille 
all’ inizio di ogni serie di analisi, ottenendosi cosi il titolo precise 
dell’ acqua normals ed una norma sicura per il riconoscimento del- 
la conferma non solo per il aaggio a volume, nel qual caso si elimina 
ogni correzione dipendente da variazioni di temperatura, ma anche 
per quello a peso, giacobe la temperatura alia quale si opera ba 
grande influenza sulla rapidita di formazione della conferma, Una 
giusta conferma deve cominciare a palesarsi non appena si e finite 
di versare la soluzione decima o centesima e non deve diffondersi nel 
liquido per oltre tre o quattro millimetri dopo 4 o 5 minuti, ma deve 
abbassarsi per poi sparire, dopo un tempo piu lungo. 


Dr. E. P. Perman read a Paper on 

Apparatus for the Absorption of Gases. 
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Nouveaux Documents sur le dosage du bore. 

Far H. Copanx et Q. Boiieau. 


Los auteurs out etudie le dosage dn bore et recherchd quelle est 
la plus exacte dea metbodes actuellement usitees. a savoir ; I’epuise- 
meat par Tether, I’entrainement par I’alcool methylique et le titrage 
acidimetrique en presence de glycerine. 

Ils donnent la preference au dernier precede, qui s’ est montre 
commode et precis, meme dans les cas difficiles, conune 1’ analyse dee 
borures et dea borotungstatea. 

Les resultats suWants ont 4ie obtenus: — 

Bobcres. 


Bornre de fer. 

Bonne de nickel. 

Bornre de cobalt. 

Borure de ebrome. 

Bo- 8,65 

Bo- 7,01 

Bo- 8,21 

Bo-16,19 

Pe-9C,75 

lfi-92.10 

Fe- 1,19 

Co-91,12 

Cr-84,10 

99,40 

100,30 

99,33 

100,29 


Boeothngstates. 

1°. Melanges sjnthetiques de 1 gr. TuO W 2H’0 a¥ec de I’acide borique. 


BO»H> 

Tronre'. 

0,0186 

0,0182 

0,0258 

0,0258 

0,0451 

0,0450 

0,1666 

0,1670 


2^^ Acides borotungsliques. 


Acide hexagonal. 


ifoyeone de 

Calculd puur 

6 analjsea. 

B’O" SSIoO" 62 E 

B*0= 0,94 

0,91 

TuO» 84,31 

84,57 

H“0 14,52 

14,52 

99,77 

100,0 


Acids qnadratii^ae. 


Moyeniis de 

3 analjsea. 

Calculdpour 

BiQ* 24 TuO* 66 H®0. 

1,0 

1,02 

81,45 

81,58 

17,38 

17,40 

99,83 

100,0 



Procede rapide de dosage du Vanadium dans 
les Mineraux et les Produits Industrials 
Vanadif^res. 

Par le Prof. Pineei5a y Alvarez, 

Lahoratoite d’analyse chimiyue speeiak de la Faeulte dea Scimcea 
de Madrid. 


La determination quantitative on evaluation du vanadium dans les 
mineraux et autres produite indnstriels (ex. les aUiages ferrimnadi- 
fkea] a ete I’objet d’inoessantes etudes depuis Berzelius et Rose 
jusqu’e, nos jours par Gerland, Goldschmidt, Roscoe, Norblad, 
Gooch et Gilbert, Gooch et Stockey, Hillebrand, Browning, Truchot, 
Maillard, Levisato, Hauser et beauconp d’autres chimistes. 

Quelques-nns des precedes imagines sent tres recommandables, 
mais nous croyons que le n6tre emporte I’avantage quant k la 
rapidite et k I’exactitude. On pent aussi I’appliquer avec de Mgeres 
variations k revaluation du molybdene et du tungstens ou 
wolframium dans leurs minerais ou produits metallurgiques. 

Le precede consists i fondre le mineral porphyrise ou le materiel 
vanadifere reduit en poudre tres fine (0’5 gr. & 1 gr.) avec sept on huit 
fols son poids de hioxyde de sodium tres sec et pur en maintenant le 
melange en fusion e. la temperature du rouge pendant quinze ou 
vingt minutes. 

Une fois la masse refroidie on la soumet a I’aotion de I’eau 
bouillante et on separe le residu insoluble au moyen de filtration en 
le lavant soigneusement sur un filtre. 

Le filtre alcalin s’acidifie avec SO^Hj, puis on ajoute de I’alcool, 
et sans separer le preoipite — s’il y en a — on fait passer par le liquids 
nn courant d’anhydride sulfureuz jusqu’ii ce qu’il ait une forts 
odeur de ce gaz. 

n est oonvenable de prolonger Taction du gaz leducteur pendant 
assez de temps, surtout si le materiel analyse contient de Tarsenic, 

Ensuite, on filtre—e’il est besoin— le liquide Iku qui resulte 
et on eiimine, par la chaleur, Talcool et le gaz sulfureux qu’il ren- 
ferme dissous en favorisant, A la fin, Texpulsion de ce gaz au moyen 
d’un courant d’anhydride carbonique. 

Si le minerai ou le materiel vanadifere contient de Tarsenic, 
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comme par exemple I’endlichite* * * § la ^anoxemX I'tusyn- 

eUtt\ et le Moro-aramo-vamdak de phnS de Santa Marta (mine 
Ckmenk)*ie la province de Badajoz (Espagne), on soumet de 
nouveau le liquide him, aprk avoir expulse le gaz sulfureux, J. un 
courant d’hydrogene sulfure, tandis que se forme le precipit 6 jaune 
de trisulfure d’arsenic,|| 

Celui-ei eat a^par^ par filtration. On elimine le gaz atilfhydrique 
en faisant bouillir le liquide et enfin on evalne par titrimetrie le 
vanadium de la solution bleue au moyen dn permanganate potassique 
en solution 4 1 %, en la titrant avec une autre 4galement 4 1 % de 
metavanadate d’ammonique bouillie avec de la leesive de sonde 
jusqu’i ce qu’elle ne degage plus d’ammoniaque ; on la reduit par 
le gaz sulfureux apres I’avoir aoidifide fortement avec SO 4 H 2 
en operant a chaud et dans les memes conditions de concentration, 
d’aoidite et de temperature qu’avec le materiel analyse ; on termine 
revaluation titrimetrique quand le liquide bleu se decolore, 4 cause 
de la transformation du sel bypovanadique en vanadique et celui-ci 
acquiert une legere teinte rose permanente. 

En procedant comme nous I’avons indiqud on obtient des 
resultats tres exacts dans beaucoup moins de temps qu’avec d’autres 
precedes. 

En travaillant sar la vanadUe de Santa Marta nous avons trouve 
une quantite d’arsenic 4 1’etat d’orthoarseniate qui coincide presque 
exaotement avec celle qui correspond a la formule 
(VaO 4 )i.(A 8 O 0 Pb,(ClPb); 

de fa^on que Ton doit la considerer comme un cMorarsinmnadate~ 
0 - de phmb. 


• OaUh et Miie, J. pratt. dem. Soc., 5S, 64, 1899. 

, t Domylco, An. Min., 7\, 150, 1848. 

} Btrgemnn, Jahibuoh MinersL, m, 1857. 

§ Rammd^erg, Stsi preuss. Akad., 40 , 1864. 

II La quantity d' arsenic treuvte a ttt de S'24%. 
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Nachtragliche Bemerkungen zur 
Zellulosebestimmung. 

Von C. CoractEB. 

Damit eine Methode quantitativer Zellulosebestimmung wirklich 
brauchbar sei, muss sie einen Riickstand ergeben, der nioht nur 
qualitativ die Reaktionen, sondem geniigend gcnau auoh die quanti- 
tative Zusammensetzung der Zellulose zeigt, aucb muss die Zellulose 
vollstandig oder nur mit vemachlaasigbarem Verluste wirklich zur 
Wagung herausgebracht warden. Nur zwei der bisherigen 
Methoden geniigen diesen Anforderui^en, leider sind aber beide 
naoh anderer Richtung nioht ganz einwurfsfrei. Es sind die von 
Cross und Sevan und die von Hugo Miiller. Damit eine Mess- 
methode wiasensehaftlioh brauchbar sei, miissen die bei den Bestim- 
mungen unvermeidliohen Diflerenzen “ kleine Grossen ” im Sinne 
der Mathematik sein, d.h. Grossen, die als Summanden neben einem 
vifl grosseren Posten auftreten, dessen Bestimmung nicht so genau 
moglich Oder notig ist, dass jener andre Posten, die kleine Grbsse, 
iiberhaupt noch in Betraoht kame. 

Das erfiillt am besten Muller’s Methode. Ich habe alle von mit 
angegebenen Analysen (s. “Compte rendu”) personlich ausge- 
fiihrt, folgende sechs unter Anwendung einer Lnpe, um aucb nicht 
eine Baser zu verlieten. Dabei erhielt ich (Brauner Holzsohliff, 
fiir Trockensubstanz) Prozente Zellulose : 68'69 ; 68’94 ; 58'96 ; 
58' 94; 58’ 96. Hier sind die Diflerenzen klein. Bei der Analyse 
naoh Cross u. B. dagegen kommen, wie ich nach mehrjahriger 
Erfahrung behaupten darf, Diflerenzen von 2-4 % nicht selten, 
gelegentlich aber noch hohere vor, bezw. golohe Fehler, die nicht 
mehr “ kleine Grossen ” sind. 

Trotadem wird fiir die Bohmaterialun (Holz und Holzschliff) 
bis auf weiteres naoh Cross analysiert werden miissen, da bei dieser 
Methode das Ziel am raschesten erreicht wird. Dagegen bin ioh 
beziiglich der reineren Zellulosen unbedingt fiir H. Muller’s Methode, 
well jedes andete Verfahren namentlich den Gehalt der allerhesten 
Zellnlosen zu niedrig finden lasst. 

Denn: in diesen wird die Zellulose unzweifelhaft von der 
f%'igen Natronlauge, welche Cross anwendet, angegriflen. Die 
Cross’sohe Methode ist sehr gut fur fein gepulvertes oder zerhebeltes 
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Elohen- cider Quebrachohoiz.bei denen dei Gerbstoff einen merklichen 
M des Natrons neutralisiert, nicht aber fiir die sehr reinen, duroh 
ein BedyMimmittd wie Kalziumbisulfit erieugten Zellulosen. 
Ala n : fiir wirklicbe Zellulosen empfehle ich H. Muller’s Verfahren, 
das iibiigens auch gerade bei diesen sehr rasch, meist in nicht ganz 
zwei Tagen, zum Ziele fiihrt. 

Urn iibereinatimmende Eesultate zu bekommen, muss man auoh 
hier die Punkte, auf welche es ankommt, genau featsetzen. Dringend 

(1) inuner bei 106“ oder im Vakuum znr Konstanz zu trocknen, 
sowohl das Ausgangsmatenal wie die resultierende Zel- 
lulose ; 

(2) im iibrigen die von Cross bezw. H. Miiller gegebenen Vor- 
schriften genauest zu befolgen, nur dass 

(3) beim Cross-Verfahren Filtration durch ein Papierflkr auf 
dem Gooehtiegel gestattet wird (statt durch Leinen) ; 

(4) die Asche der erhaltenen Zellulose jedesmal zu bestimmen 
und abzuziehen. 



PERcnr H. Walker read a Paper on 

The Contracts iaboratory of the Bureau of 
Chemistry. 
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Nota al Metodo Goldemberg e Geromont per 
I’analisi delle materie tartariche. 

Botior, OscAs Tobleb e Br. £. Cabauelli. 


Abbiamo avuto oocasione di dover stadiare le modificazioni appor- 
tate al Metodo Gkildemberg 1898, gia proposte dalla commissione in- 
iemazioziale d'analisi al precedente congresso di Cbimica applicata, 
teauto in Roma I’anno 1906 e publicate anche nello Zeitschrift fiir 
Analjrtiscbe CLemie {erstee Heft 1908, Seite 57) sotto il titolo di 
metodo 1907. A nostro awiso ci sembra pin esatta la prescrizione 
1898 dove dice che dopo il trattamento all’ebolizione con Carbonato 
Potassico si debba eseguire la filtrazione e il lavaggio di tntta la 
massa, mentre il metodo mcdificato preacrivendo di spruzzare la massa 
stessa in un pallone da 200 c.c. e dopo rafEreddamento portare fino 
a segno, filtrare e del filtrate prendeie c.c. 100 non tiene neesun 
conto del deposito di Carbonato di Calcic cbe entra a far parte dei 
200 c.c. per cui i 100 c.c. non possono rappresentare esattamente la 
meta del liquido, come dovrebbe esaere, bensi un eccesso che aara 
direttamente proporzionale alia quantita di Calcic contenuta nella 
materia da analizzare. E queatc eccesso I’abbiamo Toluto pratica- 
mente comprovare coi seguenti eapeiimenti tipici : 


I. — Mlsoela di gr. 3,4 di acido tartarico j gr. 2,6 di CaO. = gr. 6 

dal titolo calcolato 56,6 ^ . 

„ , (Metodo 1907 67,8 % 

Trovato | jggg gg g ^ 

II. — Tartrate di calce 98,1 pnrezza = 56,6 % in a.t. 

57,2 

... 56,6 


f Metodo 1907 
id. 1898 


III— Tartrato di oalcio preparato dalle a^qne nere nella larorazione 
del! Acido Tartarico. 


Trorato 


[ 


Metodo 1907 ... 
id. 1898 ... 


39 , 4 ^ 

38,0^ 


rV.— Miscela in parti egnali di Tartrato a 66,6 ^ e Cremore 


pnnssimo. 

Trovato 


Titolo calc. 68,1 % 
(Metodo 1907 ... 

I id. 1898 ... 


a.t. 


68,4% 

68 , 0 ^ 


V.“Limd di 62,4 aciditd totale miscela di gr. 5 + gr. 1 CaO. 
Titolo calcolato ... 43,6 % a.t. 

Trovoto 1907 ... 44,2 ^ a.t. 


VI.— Stesso Limo miscela di gr. 4 + gr. 2 CaO. 

Titolo calcolato ... 34,9 % a.t. 

Trovato 1907 ... 36,0 % a.t. 
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Ancle riguardo alia correziene da farsi a resultato finale siamo di 
parere che niente della mutaisi dalle regole 1898, avendo riconosciuto 
giufito il progressivo amnento della detrazione da farsi dalle malerie 
con 20% A.T. fine a 50%. 

Perche se e Tero ole diminuisce il rtsidno coll’anmentare della 
percentualita in A.T. non lasta qnesto a compensare ne tanto meno 
a diminuire la senaililita d’errore causa I’aumentata ooncentrazione 
della soluzione. Per materie a 50 % oltre ad aver gi5 ridotto a met! 
il campione da assaggiarsi si compensa il piccolo errore del residue 
ool portare la soluzione a 100,5 anzicle a 100, appunto percle il 
residue si e riscontrato pressocle costaaiemente gr. 0,5 e percio non 
fa lisogno di correzione. 

L’unioa accettatile modificazione al metodo 1898 e cte non la 
altro scope d’un po’ di guadagno di tempo e Tattaoco con acido 
cloridrico fatto per soli 10 minuti di digestions anzicle due one, 
avendo praticamente riscontrata quasi immediata I’azione dell’acido 
cloridrico sulle materie tartaricle finemente polverizzate e varie prove 
di confronto non ci lanno dato differenze tanto nelTuno ole neU’altie 
caso. 

CS6 premesso riportiamo qui le prescrizioni da seguirsi : 

“ 6 gr. di feccia finemente macinata e po'lverizzata, oppure 3 gr. 
se trattasi di materie superiori a 50%, si trattano con 9 c.c. d’acido 
cloridrico, densita 1,1 lasciandoli a digerire per 10 minuti, agitando 
spesso affinclc tutta la massa possa ben venire in contatto dell’acido 
cloridrico. Si spnizza tatto con acqua distillata in un palloncino da 
100 c.c. Si porta giusto fino al s^o e dopo agitato ben bene si 
filtra pel filtro a piegle asciutto in un recipients asciutto. 

50 C.C. del filtrate che dovranno control! arsi esattamente cor- 
rispondenti alia meta di 100 c.c. del palloncino, si portano in un 
biccliere dove si dovranno trovare 18 c.c. di soluzione di potassa 
al20%. 

51 fanno bollire per 10 — 15 minuti fino a cle il carbonate di 
calcio si deposita polverulento. Indi si filtra il tutto per un filtro 
a suociono, si lava biccliere e precipitate con acqua calda e si porta il 
filitrato in una cassula di porcellana (comodamente tarata per 15 c.c.). 

Si evapora a bagno maria fino a 15 c.c., dopo si tratta con o.o. 3,5 
d acido acetico agitanoo per 5 minuti. Si aggiungono quindi 100 c.c. 
d alcool a 95 %, 6 si mescola bene la soluzione per altri 5 minuti. 

Dopo 10 minuti si puo filtrare pel filtro a succione e si seguita a 
lovare con alcool fino a che il lavaggio non segna piu reazione acida. 
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Filtro e precipitato insieme si portano quindi in un biccMere da tito- 
lazione con circa 200 c.e. d’acqua boUente. 

Si titola la soluzionc con soda 1/5 normale, adopramdo come indi- 
catore la carta di tomasole. 

La soda deve essere titolata con cremoie cbimicamente pijro 
adoprando lo stesso indicator®. 

I c.c. di soda occorsi danno direttamente la percentuale in A.T. 
della materia analizzata in caao siano stati presi 6 gr. in caso di 
3 grammi la stessa percentuale si otterrb moltipiicandto per 2 J1 
numero dei c.c di soda. 

Percompensare poi il volume della parte insolubile della materia 
greggia non tenuto in conto el riempire fine a segno si fara una 
detrazione dal resultato finale di 0,7 per le materie con contenuto del 
20% in A.T. e 0,7 pin N x 0,02 per la materia con contenuto di 
20 + N%. 

Per materie a 60 % e piu non si fara nessuna correzione, ma invece 
diportare la prima soluzione a c.c. 100 si portera a c.c. 100,5. 


Discussion. 

Dr. 0. Toblee.— Tanto la proposta per le modificazioni al metodo 
Goldemberg, quanto la richiesta d’ un metodo ufficiale per la ricerca 
del piombo nell’ acido tartarico e citrico, en proporta de’ relatori 
viene rimandata all’ esame dell XI commissions internazionale 
d’ analisi, conoordando in cio anche il Prof. Fresenius. 

Professor W. Feesenius sagte:— “Fiir die Bestimmung des 
Bleies in Weinsteinsaure hat sich die Methode von Kiihn (Arbeilen 
aus dem kaiserlicben Gesundheitsamt 23, 389, Zeitschrift fiir 
analytische Chemie 46 , 62) mit der Modifitation, dass 100 g. 
Weinsteinsaure benufzt mit 2 g. Natriumnitrat versetzt in 100 g. 
Wasser geliist worden und mit 1,6 g. tristall isierten Natriumsulfid 
gelost in 100 oc. Wasser und 5 cc. Eisessig gefallt. 

Am Sdnluss titriert man mit 1/100 Normal-Tbiosulfatlosung.” 

H. Nkseksos, Dipl. Ing., Direktor, Stolberg, Ehld., sagte: — 
“ Die Bestimmung des Bleies im Weinstein und Zitronensaure : 
10 gr. in 3° cm. HNO, (1,4 sp. Gew.) durob Kochen gelost und dann 
der Elettrolyse unterworfen.” 

S. Pezibttek, St. Petersburg, sagte:— "Die Methoden und 
Vorschriften fiir die Bleibestimmung im Wein muss verallgcmeint 
sein auch ftir die Analyse der kiinstlichen Mineralwasser, Zucker-, 
Wein- und Zitrouensqure in Nahrungsjnittel,” 
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Sous-Section des Lies et Tartpes, 
Prises d’^chantillons. 

Par Dr. P. Carles. 


Quoique la sous-oommisaion iie se soil encore occupee que de 
certaiuea m^tbodes analytiquee, il nous semble qu’elle a le devoir 
auasi d’etndier rechantillonnage qni est en analyse nne question 
prejudicielle de premier ordre. Comme, a plusienrs reprises, on 
nous a oonsulte a ce sujet, a I’etranger surtout, nous aUons ecrire ce 
que nous avons repondu. Cela incitera les interesses et les com- 
petents a ajouter leurs observations soit anterieurement au Congres, 
soit a la sdance elle-meme. 

Lea matieres tartreuses brutes, les lies et les tartres surtout, 
reprdsentent toujours une marcbandise de composition irreguliere; 
et cette irregularite s’accroit d’autant plus en general, que les lots 
sont plus volumineux. Cela tient a ce qu’ils sont constitues par 
des mdlanges naturels ou provoques de matikes d’origine des plus 
diverses. 

Matieres en fas.— Dans les cas les plus courants, les lots sont 
formes par un tas accumule au milieu d’un grenier ou d’un banger. 
Pour uniformiser tout cela, le tas de forme coniquo est attaque a la 
pelle par deux bommes qui se font face, I’un agissani de la main 
droite surtout, I’autre de la main gaucbe et le tout est ainsi roule 
successivement d’un bout de grenier ou de bangar b I’autre. A 
ce terme, les deux bommes agissent de meme dans le sens oppose ; 
puis ils remontent le tout au milieu. La, ils en refont une pile 
conique. Ce tas est ensuite ouvert rdgulibrement, en procedant sur 
le pourtour en lima^on de fafon a le transformer en une vaste nappe 
ronde, Le diametre de cette nappe devra etre triple au moins de 
celui de la base du cote primitif. 

1*™ Prise.— Cela fait, a I’aide d’une pelle, on prdleve qa-et-lb sui 
cette nappe, une serie de petites prises dont la reunion reprdsente 
1 % environ de la masse, totals. On la crible b part et la matiere 
qui refuse de passer est ecrasee a la dame. Par ce mot, on entend 
des masses en bois ou en fer, ooniques generalejoent et a base plane 
qna l’on isanie avec xm mancbe b la fa^on d’un pilon. 

& opere sur un sol eq piew, en hrique et mieux en ciment. 
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Quand la matike suffisamment diviaee esi enti^rement pasBW au 
crible sans aucun residu, deux homides se faisant lace comme au 
d^ut, la poussent par petites pellet4es, d’abord sur la droite, puis 
sur la gauche, la mettant en tas conique, puis en nappe ronde. 
Enfin avec une petite pelle a main, ile prflevent deci-dela un uouvel 
echantillon de la masse criblee, de fa^on a en reunir environ 1 % 
et ils le portent au moulin a bras. 

Dmxiime PWss.— Au sortir de ce moulin, la poudre bien melanges 
encore* est divisee en trois ou en un plus grand nombre dP^chantillons 
de 200, 300, 500 gram, selon sa nature et sa destination. On la plie 
dans deux ou trois papiers forts, de fapon a ce qu’elle soit en 
ccuches epaisses et serrees a angles bien pleins. Au surplus on 
retient le paquet avec une ficelle dont on immobilise les bouts avec un 
cachet de cire. 

Troisieme Prise . — II est entendu qu’avant d’etre soumise a 
I’analyse, cette matiere doit Itre le plus souvent moulue derechef et 
d’autant plus finement qu’elle est plus riche et surtout mieux 
cristallisee. Certains cristaux de marc ou d’alambic notamment 
(qu’on melange parfois aux lies pauvres) exigent pour les essais que 
toute matiere ofi ils se trouvent soit reduite en poudre impalpable et 
meme, pour plus de sfirete passee au tamis No, 90, mais sans aucun 
residu ! 

Quaud il s’agit de lots importants par leur volume ou leur qnalite 
et destines a n'etre titres qu’h longs intervalles ou apr5s transport 
de met, il est prudent d’enfermer les echantillons non plus dans 
des papiers, mais dans des flacons de vcrre. De cette faqon, ils ne 
peuvent plus dtre influences par I’humidite ou la secheresse naturelle 
intervenues entre deux essais pratiques a des jours differents. 
D’ailleurs de cette manibre, nul n’a plus le pouvoir de les dessecher 
ou de les saturer d’humidite, selon son interSt en les tenant aupres 
du feu ou en les laissant sdjoumer a la cave. Nous indiquons plus 
loin dans quelles limites ces influences naturelles ou artifioielles 
peuvent agir. N’oublions pas qu’artificielles est ici synonyms de 
frauduleuses. 

Matiifes tn, sacs . — Lorsque les matieres tartreuses sent en sacs, il 

* Chaqne fnis qu’uue matitre tartreuse vient d’ttre montue ou tamisbe, il y 
a lieu de la remdlauger. On y arrive aveo les mains a doi((t8 dearths, une cart^ 
one spatnle, un large couteau on mtme un autre tamis a mailles plus larges que 
le premier. O’est absolumeut n^reesaire parce que le moulin e* le tamis font 
une selection entre les parties d'indgale grosseur, d’inbgale dnretd, et mdme 
d’indgale density. 
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y a lieu de Tolr avant iout, en en vidant entierement quelques nns, 
si elles paiaissent de compoBition uuifoime ou non. Paps les deux 
cas, il ne faudrait pas songer a prendre deg eclianiillons par wn- 
dages, paice que la sonde ^vite les gros cristaux, les tnati^res dures 
et prend de preference les poussiwes et les parties tendres. Ceci 
marque qu’un sondage est generalement d^a^orable a la proportion 
des produits cristallis^s riche. Anssi est-il preferable de vider sinon 
tons les sacs, du moins un nombre d’autant plus grand que la 
matier© a plus de valeur. On en fait alors un tas et on procMe 
ensuite comme nous I’avons 6tabli plus bant. 

On pent encore chaque cinq ou dix sacs, selon la regularite de la 
matTere, en faire coucber un, I’eventrer a la couture et prendre alors 
autant que possible au centre meme une pelletee de matiere qui 
servira a constituer I’^chantillon moyen. On procedera pour eela 
par pelletage, etendage, trituration .a la dame et mouture, ainsi qu’il 
a ete dit. 

ToUe d (artres.—Qmnd il s’agit de matibres tartreuses a grain 
b peu pres bgal, on gagne du temps a les reunir sur une toile oil il 
est aisb de les faire courir dans tons les sens, les unes sur les autres, 
en relevant les coins et les bords et en agissant, du reste, comme sur 
le ciment ou le carreau. 

Manoeuvres frauduleuses sur les e'cAoretilfoTij,— D’apres des experi- 
ences que nous avons detaillees (Derives tartriques du vin 3*'“' 
edition p. 77) on pent, en dessecbant les paquets d’echantillons, 
augmenter leur degre et I’abaisserau contraireen les tenant a la cave. 
Mais ou aurait tort d’exagerer outre mesure I’importance de oes 
manosuvres frauduleuses. D’abord parce que I’augmentation, selon 
la matiere, ne va pas au-dela de 1 degre ^ et la diminution au dessus 
de 1 degrb; et ensuite surtout parce que au bout de 36 a 48 heures 
d’exposition a I’air libre I’equilibre normal s’est retabli. Le remede 
est done aise a appliquer. 

Lies Ferfej.— Quaud il s’agit de lies vertes, sortant de la presse 
et contenant encore en moyenne 50% d’humidite, il est essentiel 
de prendre des bchantillons sur toutes les parties externes, moyennes 
et centrales. Ou les malaxe b la main, au pilon ou mieux entre des 
cylindres allant en sens inverse, ou encore on les hache avec un 
ooutean, et on en preleve finalement deux a trois cents gram, on les 
chanfe au four ou a I’etuve progressivement en divisant les mottes 
jusqtfh ce que a 100 ou a 105 degres lo poids reste invariable entre 
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deux pesees cous^eutiTea. Gette bante temperatuie eat n^cesaaiie 
pour lea liea peotineusea de certaina raisins blancs suitout. II ne 
rests plus gu’b mondre la matibre et a la soumettre b la mdtliode de 
dosage couTenue. 

Quand on a le rendement des lies desa^chees, il est aisd par un 
simple caleul de le reporter sur les lies vertes ou bumides ; puisqu’on 
a avant tout pris note du poids de I’&liantillon de la matiere verte 
mise en mume, soil 200 gram, par exemple. 


Dr. Oscar Tobler read a Paper on 

Ricecra del piombo neir acido tartarico e citrico. 
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Sulla determinazione del Tannino nei liquid! 

concianti mediante I’ impiego del refratto- 

metro ad immersione di Zeiss. 

* 

P. Falciola e M. Cormdi. 


Qusste ricerche fuiono eseguite alio scopo di portare un oontributo 
,alla determinazione del tannino nei liquidi concianti mediante 
r impiego del refrattometro ad immersione di Zeiss. £ noto, del 
resto, come questo appaiecchio tenda sempre piil ad entrare 
nell’ analisi tecnica. 

L’ argomento, che presenta un grande interesse per la chimica 
analitica, fu studiato per la prima volta da C. Zwjok ; egli, infatti, 
per il prime, ha proposto 1’ impiego del refrattometro per 1’ analisi 
dei liquid! concianti. Ma, per stabilire se tale metodo di analisi sia 
veramente suscettibile di applicazioni pratiche, ^ bene venga assog- 
gettato da diTerse parti ad una estesa prova sperimentalein maniera 
da poter determinate definitivamentegli equivalenti refrattometrici 
medl delle diverse sostanze tannanti. 

Tralasoieremo di descrivere il procedimento, che presenta notevoli 
vantaggi su quello puramente chimico e che costituisce il metodo 
u£5ciale dell’ A. I. C. I. C. (Associazione intemazionale dei chimici 
dell industria del cuoio). Cbn quest’ ultimo, e noto, si determina 
per evaporazione il residue totale del campione e, d’ altra parte, il 
residue della evaporazione, ma dope opportuna detannizzazione con 
polvere di pelle ; la diSerenza delle due determinazioni fomisce il 
tannino contenuto nei campione analizzato. 

Col metodo refrattometrico noi abbiamo operate cosi ; scio^e- 
vansi in acqua circa 15 gr. di estratto e portavasi ad un litre ; si 
filtravano le soluzioni attraverso a candele porose e si assog- 
gettavano poscia all' osservazione refrattometrica prima e' dope 
detannizzazione opportuna, eseguita col filtro a campana Procter. 
Per controUoin altre porzioni del Uquido si determinava cbllateral- 
mente il tannino per via gravimetrica. 
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Si ottennero i risultati seguenti : 


Estratti tannici. 

Kamero 
ossarrazioni al 
refratto* 
matro. 

Komeri limiti. 

EqiUTaleiiti 

refratto- 

metrioi 

medl. 

Miraboiani 

5 

0'160-r0'175 

0-171 

Vallonea 

9 

0 1754-0'193 

0-181 

Mimosa 

5 

0- 166^0' 173 

0-170 

Quebracho 

5 

0- 161-^0' 171 

0-168 

Pino toscano 

2 

0'160-;-0-170 

0-160 

Quercitrone 

2 

0-176-f0'178 

0-178 

Caatagno 

2 

0'175^0'176 

0-176 

Sommaoo 

1 

0-172 

0-172 

Giallo Cuba 

I 

O' 160 

0-160 


L’ acoordo coUo Zwick i quasi perfetto per gli estratti di que- 
bracho : egli trova 0‘169 invece di 0-168 ; vi e invece una differenza 
molto sensibile per gli estratti di miraboiani, avendo egli trovato 
O' 189 invece di O' 171. 

Le differenze fra i numerirappresentanti gli equivalenti refratto- 
metrioi medt dei vart estratti sono tali che non lasciano intravvedere 
la possibiliti di riusoire, col mezzo del refrattometrO, ad identificare la 
natura dei divcrsi estratti. 

I risultati delle presenti esperienzo erano gia stati presentati a 
Roma, alia Commissione Giudicatrice pel premio da conferirsi ai 
giovani chimici italiani desiderosi di recarsi al VII. Congresso, quando 
e apparso nel Collegium (fasoicoli 24 apriie e I maggio) un lavoro dl 
I. Sager, fatto nella Deutsoher Gerberschule di Freiberg e che giunge 
a risultati non molto diversi da questi. 
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The actior^ of Iodine on Phenols, with special 
reference to a rapid method of estimating 
Tannic Acid. 

By Waitee M. Gaednee, M.Sc., 
and Hesbest H. Hodgson, M.A., B.Sc., Pli.B. 

ABSTRACT. 

Tte object of the work described in this paper was to devise a 
rapid quantitative method for the estimation of tannic and gallic 
acids. 

From the known constitution of gallic acid and also from a 
consideration of the formulas ascribed to tannic acid, a quantitative 
yield of benzoic acid might be expected on reduction. Bottinger 
(Annalen 258, pp. 252-260), acting with metallic sodium in absolute 
alcohol, obtained no reduction prqduct, but Guignet (Compt. Bend., 
1891, pp. 130-200, J.S.O.I., 1892, p. 261) found that both tannic and 
gallic acids yield benzoic acid when treated with zinc dust in acid 
or alkaline solution. 

Ths authors submitted tannic acid to the action of 'reducing 
agents under various conditions, and found that little or no reaction 
takes place in neutral or acid solution, but that tannic acid is very 
reactive towards alkaline reducing agents. In no case was a quan- 
titative yield of benzoic acid obtained, this being due to the fact that 
benzoic acid itself is slowly destroyed by alkaline reducing agents. 

The reducing agents employed were: — 

1. Zinc (with ammonia, ammonium chloride, various acids, 

and as zinc-copper couple). 

2. Sodium (in alcohol and in moist ether). 

3. Magnesium (with hydrochloric acid, ammonium chloride, 

and potassium carbonate). 

4. Aluminium (with sodium hydrate). 

6. Sodium Hydrosulphite. 

6. Hydriodic Acid, 

In a number of cases the production of benzoic acid was demon- 
strated, but in no case was the result of quantitativo importance, 
and althoi^h the conditions of concentration, time of reaction, and 
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nature of atmosphere were widely varied the result iras invariably 
unaatisfdotoiy. One general observation was, however, ot interest, 
viz., the tendency of tannic and gallic acids to fonn reduction pro- 
ducts under alkaline conditions, and this is further borne out by 
experiments made with alkaline iodides which have given much 
more satisfactory resuns as shown in the next section of the paper. 

The ofiium of lodkie cm, PhemU, incbiding a process for the estimatim 
of Tmnk Add. 

Messinger and Vortmann have shown (Ber., 1890, p. 2753, 
J.S.C.I., 1890, p. 1070) that phenol absorbs iodine in the presence 
of alkaline hydrates, but they were unable to obtain satisfactory 
quantitative results. 

F. Musset (Chem. News 51, p. 42) has described a method of 
titrating tannin with iodine, but by his method the absorption re- 
quired twelve hours, the excess of iodine being subsequently 
estimated by titration with thiosulphate. The “ non-tannins ” were 
estimated in a second experiment after precipitating the tannic acid 
by means of gelatine. 

A. Moullade (Jour. Pharm. Ch. XXII., p. 153) titrated tannic 
acid with iodine in presence of sodium bicarbonate, using carbon 
disulphide as indicator. He states that it is necessary to take the 
mean of several titrations in order to ensure sccuracy, and he esti- 
mates the non-tannins in the usual manner. All the above-mentioned, 
methods are thus defective, Musset’s process requiring at least twelve 
hours, and that of Moullade being deficient in accuracy. 

The modified method which the authors propose can (apart from 
the gelatine precipitation or hide powder absorption) be carried out 
. completely in a few minutes, and shows a definite end-point. Con- 
cordant results are obtained not only with tannic acid, but with 
many other phenolic substances. Within the range of phenols dealt 
. with, a' certain number were found to require one molecule of iodine 
for each hydroxyl group, whereas in other cases, though the results 
were etrictly quantitative, they were empirical in the sense that no 
ratio could be traced between the iodine absorbed and the number 
of hydroxyl groups in the molecule. 

The genmal method is as follows: — A standard aqueous solution 
of the substance is prepared (in the case of tannic acid, 1 gr. per litre), 
and to a known volume of this solution (20 c.c.) diluted to 200 c.c., 
with water, standard N/10, iodine solution is added in excess (20 c.c.). 
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A few drops of starch, solution are then added, and afterwards 
aqueous sodium hydrate is run in drop by drop until the colour due 
to the iodine disappears. By this means excess of alkali, which has 
■ an injurious eSect on the accuracy of the process, is avoided. Dilute 
hydrochloric or sulphuric acid (1 in 4) is added in sufficient excess 
(50 c.c.) to separate the unabsorbed iodine, the amount of which is 
estimated by standard if/lG thiosulphate. 

In the case of the following phenols the amount of iodine absorbed 
is exactly one molecule for each hydroxyl group present— phenol, 
catechol, hydroquinine, pyrogallic acid and gallic acid. 

■ No theory is put forward with regard to the course of the reaction. 

The presence of such groups as NOj,NHj, and O'Me., as well as 
the position of the hydroxyls in the benzene nucleus was found to 
have a determining effect on the course of the reaction. For . 
example, (he weak phenolic properties of the hydroxyls in para- 
oxybenzoic acid result in there being no absorption of iodine. The 
presence of nitro or methoxyl groups also protects the hydroxyl 
group from attack, while in para-amidophenol a definite quantitative 
absorption was observed, which, however, did not correspond (o one 
hydroxyl. The alcoholic hydroxyl group, e.y., in benzyl alcohol, is 
also unaffected under the conditions of the process. 

Phloroglucinol, which possesses both phenolic and quinolic pro- 
perties, gave an absorption equivalent to two hydroxyls, whereas 
the isomeric pyrogallic acid behaved normally, the three hydroxyls 
absorbing three molecules of iodine. A similar normal result is 
obtained with gallic acid. 

In the case of gallotannic acid a large number of experiments 
were made under varying conditions of concentration, amount of 
excess of iodine, etc., and perfectly concordant results were aj^ys 
obtained. The process is, therefore, available for the quantitative 
estimation of gallotannic acid, and is applicable to the commercial 
tannins. Two estimation* are, of course, necessary. , Firstjy, that 
of the total iodine absorbed by the standard selution of the- tatinin, 
and secondly, that of the iodine absorbed after removing the tannic 
acid from flie solution by precipitation with gelatine of absorption 
by powder; the difference in the tafb estsuatians giving the 
iodine absorbed by the tannic acid itself. * 

: tie case of pure tannic acidMhe absorptiMi was fonnd to 

con^pond to eleven atoms of iodine ;fqr eaqh'fnolecole of tannic 
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acid, on the suppoaition that tannic acid may be regarded ea 
digallic acid. 


OH 


HOjOC 


lOH 


OH 

,/\ 

/ ^OH 


V 


-^-Oo 

. 1 


fii -4^ 


OH 


\/ 


The above formula shows the presence of five hydroxyls requiring 
ten atoms of iodine, and it may be assume<l that the chain connecting 
the benzene nuclei is responsible for the absorption of the additional 
atom of iodine. 

The very rapid absorption of iodine in presence of alkali, which 
occurs in the method for the estimation of phenols suggested in this 
paper, is very probably due to the formation of hypoiodates which 
Wigs has shown in his work on Hubl’s solution (Zeit. Angew. Chem., 
1898, 291-297; Ber., 1898, 750-752) re-acts very readily. 

Comparison between the results obtained with the iodine process 
described, and those given by the standard Lowenthal method, when 
applied to a number of the ordinary commercial tannin-containing 
materials, showed a close agreement in all cases. 


Tamm Add. 

For the experiments with this aubstance, a sample of pure tannic 
acid (Kahlbaum) was used. » 0'02 grms. required as the mean of a 
large number of closely agreeing titratiMis c.c. N/10 iodine. 
Aft« precipitating the tannic acid by gelaSne an absorption of 
0-3 c.c. N/10 I was given by 20 c.c. of the residual solution. The 
corrected amount of iodine absorbed was therefore =0 ’08698 grms. 
0’.^ g^. taipic acid requires for five OH groups 0 0788 grms. iodine 
(5l,>ai^ fdr six OH-groups 0-0946 grms. (6Ij). On the supposition 
that eleven atoms are absorbed by one molecule gallotannic acid, the 
aitto^t of wdine requir^by 0-02 grms. gallotannic acid =00876 
g^A-, .which figutb is ilipictical agreement with the experiments. 

In order to test the reliability of the method a large number of 
aimlytical results were obtained with widely difiering qUantitka 
4f the 8ubstdnee*.u|ed-. 
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Coneeniralion of Tamit Aoid Solvtten. 


Strength of Tmmk Aeid need — 1 grm. joer litre. 

40 C.C. Tannic Acid solution absorb 14'26 c.c. N/10 Iodine 


85 c,c. 

jj »r 

» 

» 

12*45 0.0. „ 

91 

30 0.0. 

3> 

>1 


10*70 c.c. „ 

>9 

25 c.c. 

J> -J> * 

>} 


8*90 0.0. „ 

99 

20 c.c. 

j. 

>> 


- 7*15 c.o. „ 

99 

15 C.O. 

» J> 

» 


• 5*35 c.c. „ 


10 C.C. 

» » 

}J 


8*55 O.C. „ 

99 

5 c.c. 

9 > 


ti 

1*80 C.o. „ 

99 


In eao^ case tie solution was dilated to 200 c.c. witL water. 

Coneeniralion of Iodine Solution. 

Tke experiments were repeated, nsing N/50 1 and N/50 NbjSjO,. 
Factor for thiosulphate •*-§ 7 ^- 

20 o.c. tannic acid require 34'00 N/60 iodine expressed as NsjSjO,. 

■ (Calculated =34*87 o.c.) , 

15 c.c. 'tannic acid require 25*65 N/50 iodine expressed as Na^SjO,. 
(Calculated =26'30 c.c.) 

10 c.c tannic acid require IT-l N/50 iodine expressed as Na^SjO,. 
(Caloulate<l=17'53 c.c) 

5 c.c. tannic acid require 8*55 N/60 iodine expressed as NajS^O, 
(Calculated=8'T6 c.c. 

From the range taken it will be sqpn that the iodine absorption 
is perfectly regular and trustworthy. 

Comparison of the Iodine with the Lowenthal Method. 

.''aSf . 

fhe results are expressed in percentages of tannic acid, the 
Eahlhaum pure tannic acid being taken as standard. 


taoiuDS. 


LKweotbal. 

Iodine. . 


Cxii&ct. 

percentage. 

percentage. 

Gall-nuts 

No. 1 

. 1 . 66*47 ... 

65*3 


No. 2 

... 64*02 ... 

65*62 


^ No. 3 

... 60*40 ... 

60*28 


No. 4 

... 63*61 ‘ ... 

63*14 


No. 5 

62*59 

i 

62*09 
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Tannins. 

Extract.' 

LBwenthal. 

Iodine, 


■ f«rcentage, 

percentage. 

Sumac 

No. 1 ... 

22-84 

... ■ 2l'26 


No. 2 ... 

22-51 

20-14 


No. ‘3 ... 

16-57 

16-08 


No. 4 

17-20 

... 16-78 

Myrabdlams ... 

No. 1 

26-06 

27-27 


No. 2 ... 

27-52 

27-44 


No. 3 

29-33 

29-74 


No. 4 

31-24 

... 31-12 

Valonia 


'28-11 

28-67 

Dividivi * 


33-00 

... 31-47 

Quebracho 


13-63 

... 13-28 


The advantages of the iodine process are that it is more quickly 
carried out than the Ldwenthal method, and in the titration the end- 
point is absolutely sharp; whereas in the older method a considerable 
personal equation is involve^ in the final reading, and the results 
obtained are influenced by the speed with which the permanganate 18 
added and by other variations in the process. 

' General Conditstons. 

The absorption of iodine in alkaline solutioif'appears in certain 
cases to take place in definite molecular proportions, but in other 
cases is empirical though quantitative amount. The absorption takes 
place most readily in the case of bodies with pronounced phenolic 
properties, and is in some cases entirely prevented by the presence 
of other groups in the benzene nucleus. The method described in 
the paper is, however, available for the quantitative determination 
of tannic acid and other substances, and involves no complicated 
or lengthy process, nor the observation of an indefinite end-point. 
It appears, therefore, of practical importance. 

Technical Beseech Laboeatokt, 

BsAnroED Technical College. 
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Sur le Dosage du Phosphore dans les Fers, 
Fontes et Aciers. 

Par G. Chesnbau, 

Profesteur Analyse Mineralc a I'Eeole des Mines de Paris, 


RSsnMlS. 

Ayant conatat4 r^eemment des ecarts notables dans les teneurs 
de phosphore obtennes pour un meme acier par les methodes 
d’ analyse conaiderees eommc les plus sures, j’ai ete amene a faire une 
dtude apptofondie sur la precipitation du phosphore sous forme de 
phosphomolyhdate d’ammoniaque en vue du dosage de cet element 
dans les fers, fontes et aciers. Cette etude m’a conduit aux con- 
clusions suiTantes.* 

1. La precipitation complete du phosphore en presence du fer 
n’est realisee qu’en observant un certain rapport entie les concen- 
trations respectives du fer, de I’acide molybdique et du nitrate 
d’ammoniaque, en presence desquels se fait la precipitation. 

2. Le poids du pr4cipite pent subir une diminution par I’emploi 
de liquides de lavage aoides ou nitrates, etil est preferable de le laver 
h I’eau pure. II peut en revanche se produire des surcharges con- 
siderables par precipitation de tetramolybdate d’ammoniaque, dont 
la formation est favorisee par I’elevation de temperature. 

3. Le precipite de phosphomolybdate ne doit pas etre considerd 
comme un compose defini veritable, mais plutdt comme un melange 
d’uu compose defini aveo de I’oxyde molybdique (ou du tetramolyb- 
date d’ammoniaque) qui, suivant les concentrations respectives des 
corps existant dans I’eau mere faitosciller la proportion de phosphore 
entre 1 et 2 pour cent environ. Ces variations de composition sent 
en rapport avec les formes cristallines du precipite observe sous fort 
grossissement (plus de 200 diametres), et a cet egard I’emploi du 
microscope peut rendre les plus grands services pour apprdcier 
d •priori la purete relative du precipite : en liqueur nitrique sans sels 
ammoniacaux, on obtient des cristaux jaune vif formes de cubes, 
octahdres et surtout dodecaedres rhomboidaux, contenant de 1,7 a 
2,2 % de phosphore; en liqueur de nitrate d’ammoniaque Idghrement 

* Yoir pour le detail des experiences le lutmoire que j’ai publit dans la 
“ Kevne de Metallurgie.” (Vol. V., No. 5, page 235 ; 1908.) 
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acide, le precipite est forme de beaux cristallites janne pale en 
forme d'etoiles a six branches ou de croii {1,60 % de pbospbore) ; 
enfin, avec un tres grand exefes de nitrate d’ammoniaque par rapport 
an pbospbore, les cristallites sont empates et plus pales, et melanges 
de prismes incolorea de tetramolybdate d’ammoniaqne (teneur en 
pbospbore descendant jusqu’a 1 %). 

4. Par precipitation simple, il est impossible d’obtenir un pbos- 
phomolybdate a teneur constante en pbospbore ; au contraire en 
redissolrant le precipite par I’ammoniaque et le reprdoipitant par 
I’acide nitrique, on pent obtenir, moyennant certaines precautions, 
un pbospbomolybdate de composition sensiblement constante 
(1,60 % de pbospbore). 

Le mode operatoiie auquel je me suis arrete a la suite de mes 
recbercbes est le suivant, modifiant et completant la mflbode de 
A. Carnot : 


Methode de dosage proposI;e. 

1. Operer sur des prises d’essai de 1 gr. pour les fers et aciers et 
les fontes pures, sur 0 gr. 5 a 0 gr. 2 pour les fontes pbospboreuses, de 
lafon b n’aToir jamais plus de 6 mmg. de pbospbore a precipiter (au- 
dessus de ce poids, le precipite est trop abondant pour pouvoir Mre 
lave sur tres petit filtre). 

2. Attaquer a froid par 20 cmc. de KO’H (d=l,20), completer 
I’attaque en cbauffant doucement, ajouter 2 cmc. exactement 
mesurds de SO‘ff concentre, evaporer a sec et insolubiliser la silice 
a 125° C. Redissoudre par 50 cmc. d’eau cbaude, filtrer; ajouter 
au filtrat 1 gr. d’ acide cbromique crlstallise pui, et concenter 
Tebullition jusqu’a environ 20 cmc. 

3. Ajouter au liquide 6 gr. de nitrate d’ammoniaque en cristaux, 
puis, apres dissolution de ce sel, 50 cmc. de reactif molybdique 
[contenant par litre : 50 gr. de molybdate d’ammoniaque, 50 come, 
d’ammoniaque concentree et 500 cmc. de NO’H (d = l,20), ce reactif 
4iant prdpard b froid peu de temps avant usage]. Chauffer pendant 
1| beures entre 65° et 70° C., en agitant tous les quarts d’beure, puis 
laister refroidir. 

4. Layer le precipite de pbospbomolybdate avec de I’eau a 5 pour 
centde reactif molybdique, le redissoudre dans 50 cmc. d’un melange 
ebaud de 1 vol. d’ammoniaque concentree et 3 vol. d’eau. Saturer 
I’ammoniaque jusqu’a reaction acide par de I’acide nitrique 
concentre verse goutte a goutte, en refroidissant le melange sons un 
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jet d’eau. « Le precipite s’etant reforme en majeure partie, ajoufer 
au bout de J d’henre, 15 cmc. de reactif molybdique, et cbaufEer 
2 beurea dans une etuve r4gl4e a 40° C., pour completer la 
precipitation, 

Laver le precipite a I’eau pure, trois fois par decantation et 
six fois sur petit filtre de 8 cm. de diametre (filtre Scbleicher dui 
No. 602). Dissoudre le precipiW par un pen d’ammoniaque dilude 
cbaude, recueillir le liquide dans une capsule de platine taree, 
evaporer doucement a sec, puis cbaufEer progressivement jusqu’b 
400° a 460°, sur la toile d’un foumeau a gaz qu’on fait rougir a la 
bn, sans que le fond de la capsule atteigne lui-mdme le rouge 
naissant. Le pyromolybdate bleu ainsi obtenu contient 1,69 pour 
cent de pbospbore. 

Comme controls on pent peser d’abord sons forme de pbospbo- 
molybdate jaune, en operant sur filtre tare, dessdcbant 1} beures 
a I’etuve a 105° C., laissant refroidir dans un exsiccateur a SO‘H® 
concentrd /rail, et pesant dans un flacon boucbe a I’emeri ; le 
pbospbomolybdate jaune obtenu ainsi contient 1,60 pour cent de 
pbospbore. 

Au cours de la filtration du pbospbomolybdate de 2® precipitation, 
on ne devra pas omettre de verifier au microscope la forme des 
cristaux, oe qui permettra de rectifier au besoin le coefficient a 
employer, si leur aspect ddnote la presence de tetramolybdate 
d’ammoniaque, ee qui pourrait arriver, surtout pour des prdcipitds 
de faible poids, au oas ou I’on aurait ndgiigd d’observer strictement 
toutes les precautions precedentes. 


Capitaine NiooLAimoT confirme les resultats signales par M, 
Cbesneau^ Les dosages du pbospbore qui etaient executes au 
laboratoire de la section technique de I’artillerie par double preci- 
pitation a I’etat de pbospbo-molybdate puis sous forme de phos- 
phate ammoniacomagnesien, avaient ete parfois contestes; depuis 
que la precipitation pbospbore est executes, suivant les indications 
publiees par M. Cbesneau, aucune contestation ne s’ est encore 
produite. 
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Analyse des Ferrosiliciums contenant moins 
de 30% de Silicium. 

Par Padl Nicolabdot. 

Lbs ferrosiliciums contenant plus de 20 % de silicium ou, pour une 
teneur moindre en silicium, quand ils renferment une notable pro- 
portion de manganffle, ne s’attaquent plus par I’eau rAgale. J’ai 
reconnu que leur attaque par les carbonates aloalins en fusion 
est d’autant plus rapide et plus complete que la quantite de car- 
bonates miae en ceuvre est la plus faible possible ; mais j’ai chercbe 
k 6viter la porphyriaation de I’dchantillon, I’emploi de creusets de 
platine et surtout celui de r^actifs fixes par I’emploi d’un autre agent 
d’attaque. 

Le chlorure de soufre SaClj est volatil, et, k part le soufre, 
n’introduit dans le dosage aucun des corps que I’analyse 
conduit k rechercher dans les ferrosiliciums. 

' Mode op^raMre.—Bam un ballon k fond rond de 
260 cm.o. bien sec, on introduit 0 gr. 6 de ferrosilicium 
pulverise. Le ballon est fermd par un bouobon en caout- 
chouc traverse par un tube de verre muni d’un robinet 
dont la partie inf^rieure est terminee en siiflet. La partie 
exterieuredu tubeest formee de deux cylindres de diametre 
different. La partie dtroite est graduee par demi-centi- 
mdtres cubes ; sur la partie large se place un bouchon 
traverse par un tube relie 4 une trompe. 

On fait le vide jusqu’4 20 cm. de mercure et on ferme 
le robinet. On verse 2 cm.c. de SjCL, qu’on introduit peu 4 peu, et 
on chauffe. D^s que I’attaque commence, on cesse de chauffer. 
Le chlorure de soufre qui n’a pas reagi coule vers le bas. II snffit 
de chauffer pour rendre I’attaque complete. Apres refroidissement, 
on introduit peu 4 peu de I'eau ammoniacale, on retoume plusienis 
fois le baflon avec le robinet ferme de maniere 4 decomposer tout le 
chlorure de silicium. Le dosage des divers 414ineuta est ez4ent6 
ensuite suivant les methodes oidinaiies. 
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Analyse du Wolfram et de la Hiibnerite.— 
Separation de la Silice et de I’Acide 
tungstique. 

Par PiTO Nicolardot. 


Lbs tungstates naturels (wolfram et hiibnerite), si diffioiles attaquer, 
mbme aprM porphyrisation par les reactifs ordinaires.r^agissent avec 
fflergie sur les aloalis en fusion. En qnelqnes secondes les fragments 
obtenus apres un broyage sommaire sont attaques par la potaase ou 
la soude fondue. II suffit ensuite de reprendre par I’eau et de siparer 
les divers elements par les methodes ordinaires. 

Seule la separation de I’acide tungstique et de la silice presente 
quelques diffieultes. Le meilleur precede connu consiste a traiter le 
melange par un courant d’acide chlorhydrique gazeux k 600“ au 
moins. J’ai observe que, dans oertaines conditions, la silice pouvait 
etre entrainee en partie. 

L’emploi des vapeurs de chloroforms, meiangees d’air incom- 
pletement desaeohe, permet de separer, au-dessous de 500°, sans 
depot de charbon, tout I’anhydride tungstique de la silice. 

Moak opiratoife . — Pondre 2gr. de mineral pulverise avec deux 
fois son poids de soude caustiqne dans un creuset de plalim chauffe 
au moyen d’une lampe a alcool. Reprendre par I’eau et oxyder par le 
brome apres filtration. Neutraliser par OH et filtrer pour recueiller 
(AljOj, PejOs, SiOj . . .), Acidifierlegerementpourprecipiterlesoufre. 
Refondre le predpite de sulfate de baiyum. Traiter ensuite par 
H 2 S pour As, Bi, Cu, Sn. Concentrer apres filtration en acidifiant 
fortement par AzOaH ; filtrer le depot d’acide tungstique etde silice ; 
laver, s&her et oalciner. Le poids est la somme de ceux de I’an- 
hydride tungstique et de la silice. On entraine ensuite I’anhydride 
tungstique seul par le chloroforme. Hans la liqueur on dose le 
phosphors et on analyse la gangue qui contient presque toute la 
oassiterite avefc le fer et le manganese. 
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Analyse des alliages d'Antimoine. 

Communication de MM. Nicolaedot et Krbli. 


Dans la m^thode claasique indiquee par Wohler, les alliages d’anti- 
moine sont attaqu^s par I’acide nitrique etendu (D = 1,2) additionnA 
d’acide taitrique. L’attaque est complete parce que tout le nitrate 
de plomb forme se diasout dans I’acide nitrique de cette densitA et 
parce que la presence de I’acide tartrique empeche I’antimoine de 
precipiter. Le plomb est AliminA, presque en totalite, a I’etat de 
sulfate de plomb, et la liqueur acide est soumise A, I’action de 
I’hydrogene sulture qui precipite avec I’antimoine, le plomb, le cuivre, 
I’Atain, I’arsenie, etc. Les sulfures filtres sont epuisAs par du sulfure 
de sodium diluA et froid. L’antimoine se dissout A I’Atat de snlfosel 
avec I’Atain, rarsenio et des traces de cuivre, Avec un acide 
on neutralise la solution des sulfoseb; et les sulfures prAcipitAs sont 
recueillis sur filtre tarA, puis laves successivement A I’eau, a I’alcool, 
a I’Ather et au sulfure de oarbone. AprAs pesAe du filtre une partie 
du prAoipitA est prAlevAe, pesAe et transformAe en sulfure noir par 
chaufiage dans I’aoide carbonique. 

Ces longues manipulations sont fastidieuses ; elleA ne prAsentent 
meme pas I’avantage d’eviter toute cause d’erreur {entrainement de 
I’antimoine pat le sulfate de plomb, dissolution du sulfure d’anti- 
moine dans la neutralisation des sulfosels). Aussi de nombreux 
procedAs ont-ils AtA proposAs pour remplacer la mAthode de Wohler. 
Mais, a cause de leur peu d’exactitude, ils n’ont pas remplacA I’emploi 
des sulfosels pour toute analyse rigoureuse. 

Dans le cas des plombs antimonieux utilisAs pour la fabrication 
des noyaus de balles et de certains oaractAres d’imprimetie, on pent 
se servir, assez utilement, des dAterminations de Matthiessen* et de 
itiche.f De la densitA de I’alliage, il est possible de dAduire sa 
teneur en antimoine. 


• Pogg. Ann., i CX, p. 28, I860, 
t G R .1 fc iv„ p, 143 1862, 


48 


Nous aTons d’abord cherch6 i 61iminer I’emploi de r6aotifs fixes 
B( nous aTonS oheroW k transformer les aUiages en sulfures par 
I’emploi du soufre fondu ou du sulfure d’ammordum additionnd de 
soufre ou encore par les vapeufe de soufre on de sulfure de oarbone. 
Ces prooMds ne perpettent pas tfobtenir faeilement les gulfures. 
Nous arons alors pensd i gdndraliser la methode de ddcomposition 
des nitrates propos6e par Sainte-Oaire Deyilk, et nous avons pu 
separer I’antimoine des metaux communs de la mime manidre que 
Ton separe I’acide metastannique. 

Le nitrate de plomb dess^che et maint^u k 200° pendant un 
certain temps se redissout encore, meme dans I’ean pure, alors que 
les divers oxydes d’antimoine formes sous Taction de Tacide nibrique 
restent insolubles, et cela meme dans I’acide nitrique. Les autres 
mdtaux commons, dont les azotates sont plus ou moins dfcomposes, 
se redissolvent dans I’acide nitrique dtendu. Senls les oxydes d’etain 
et d’antimoine restent insolubles dfe que le melange des nitrates a 
etk ohauffe au-dessus de 125°. Pour Tacide metastannique il suffit, 
comme on la salt, de la temperature du bain-marie. 

Les oxydes d’antimoine obtenus ne peuvent pas etre amenes it 
poids constant, ni sur filtre tare ni par calcination. II est preferable 
de les reduire par Thydrogene, et, pour y arriver plus faeilement, 
sans avoir it detacher le precipite du filtre, nous avons imagine le 
dispositif suivant. 

La liqueur legerement nitrique provenant de Tinsolubilisation 



des nitrates k 126°-160° est-filtree dans un 
petit cylindre en poroelaine poreuse. On essdre 
e la trompe. Le cylindre est pese vide, apres 
dessiccation & 150°, puis apres reduction. 
L’antimoine et retain sont ensuite separes pal 
les precedes connus et retain est dose seul it 
retat de bioiyde qui est fixe k haute temperac 
ture. L’antimoine est evalue par differmice. 


antifriction. II suffit de. doser le cuivre au 
pie able par electrolyse, la presence des oxydes d’wttimoine et 
d’et™ ne genant pas le depot de cuivre, Ce procede est d’ailleuis 
le seul qui permette desseparer tout le cuivre entrame par lee oxvdes 


insolubles., 


Void pour quelques plombs antimemieux les resultats obtenuS 
j^^,detennixiatiou de la densite et les methodes afix sulfosels et 
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aiK nitrates. ■ Les deux premito methodes foumissent dcs teneurs 
pour I’antimoine trop faibles en g^ndral. 


DenaW 
i 16®, 

Teuetir en ftnUmoine 


par la 
density. 

mSthode des 
fiulfcsals. 

par lea 
nitrates. 


11-06 

4-1 

4-34 

4-41 

95-15 

10.- 57 

10-8 

11-32 

11-38 

88-28 

10-41 

13-1 

12-86 

12'62 

86-88 

8-99 

37-2 

37-12 

- 37-93 . 

62-05 


Question proposes pour la Discussion. 

Par M. Paci, Nicoiaedot. 

ColomHvm ou Niobium f Gludnium ou Bbrylhwm f — II y a int^rSt 
St simplifier les denominations des elements. Le mime metal eat 
appeie en Amdrique eolombium et en Europe niobium. Les pays de 
langue allemande designent sons le nom de birylUum I’element 
appeie par leg pays latina et ceux de langue anglaisc, ylucinium. II 
conviendrait d’abandonner les noms de niobium et de beryllium et 
d’adopter uniquement ceux de eolombium Cb et glucinium G. 






50 


Etude des gaz degages par Taction des sels 
cuivriques sur les aciers (dosages du OOj 
et d'u CO). 

Par E. Gootal, 

Chef des travaux ckimiques a VEcole des Mines de Paris. 


L’£ttjde des gaz degag^ par I’actioti du chlorure double de ouivre 
et de potaasium sur les produits de la metallurgie du for, nous ayant 
paru susceptible d’apporter une contribution nouvelle & la oon- 
naissance des gaz occlus ou dissous dans les aciers, nous avons 
6tabli, dans oe but, le dispositif snivant : 

1. Un courant d’azote, provenant de la distillation de I’air 
liquids, est completement debarrasse d’oxygtoe et de produits 
Carbones par passage: 1“ dans un tube de porcelaine A garni 
d’oiyde et de toumure de cuivre, et chauffe au rouge ; 2° dans deux 
flacons laveurs B et C, contenant une solution conoentr6e d’hydro- 
sulfite de sodium ; 3° dans une eprouvette a pied D, remplie do 
fragments de potasse caustique ; 4° dans un flacon temoin E a eau 
de baryte. 

Ce courant d’azote purifie eot conduit dans la paitie superieure 
d’un flacon conique de 750 c.c. de capacity F, muni d’un serpentin 
r&igkd G et place au-dessus d’un bruleur a couronne. 600 c.c. 
d’une solution de chlorure double h 40 pour cent sont contenus 
dans ce flacon avec 4 a 5 gouttes d’acide chlorhydrique. 

Le courant d’azote pent ensuite parcourir un systeme forme ; 
d’un flacon absorbeur 1 a eau de baryte pour recueillir COj, et 
susceptible d’etre chauffe a la fln de I’operafion ; d’un absorbeur J 
a acide sulfurique satur4 devapeurs de brome ; dedeuXdprouvettes 
i pied K et L a potasse caustique ; d’un tube dess&hant M i ponce 
sulfurique ; d’un tube droit a coton de verre et anhydride iodique 
chauffe dans un bain-marie N, a 75° et destine i oxyder I’oxyde 
de Carbone, avec m'se en liberte d’iodefIjOs + 5CO = 21 -|- 6COj) 
que Ton recueille dans un absorbeur de forme sp6oiale 0, contenant 
15 c.c. de chloroforme pur sous une couche d’eau. 

Modm Operandi . — Le courant d’azote purifid passe lentement 
duts le flacon A chlorate double de cuivre et de potassium, dont 
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le contenu est porte a I’ebnllition pendant nne demi-henre pour 
expulser les gaz carbon^s qu’fl pent contenir. 



On rennit ensuite la fiole d’atta- 
qne k I’ensemble absorbant qui la 
suit, et on laisse la solution cuivrique 
se refroidir tout en maintenant un 
lent courant d’azote dans tout I’ap- 
pareil pendant deux beures. L’eau 
de baryte ne doit pas se troubler et 
le chlorofonne ne doit pas se colorer 
quoique le bain-marie soit maintenu 
k 75-80°. 

Aprfe ee controle, on introduit 
dans la solution de chlorure de cuivre 
et de potassium dont la temperature 
ne doit pas depasser 40°, I’echan- 
tillon d’acier en limaille on en fins 
copeaux, que Ton yeut ^tudier 
(10 gr.). 

L’attaque est conduite & tem- 
perature tres moderfe, en agitant 
souvent, jusqu’i redissolution com- 
plete du cuivre d6pos6 (deux heures 
environ). La solution de chlorure 
double est alors progressivement 
chauffee jusqu’4 I’ebullition que 
Ton maintient une demi-heure 
en continuant un lent courant 
d’azote. 

L’anhydride carbonique se trouve 
alors absorbe par I’eau de baryte 
dans laquelle il a form6 un precipite 
de carbonate que Ton transforme 
en sulfate avec les precautions 
habituelles. L’oxyde de carbone a 
reduit une partie de I’anhydride 
iodique, donnant de I’iode fibre, 
dont les vapeurs recueillies dans le 
chloroforms lui communiquent une 
teinte plus ou moins rose. 


n2 


Sm.]. 
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La pes^p du sulfate de baryum obteuu et le titrage par I’bypo- 
sulfite de I'iode' Iib6r6 permettent la determination de I’anhydride 
carbonique et de I’oxyde de carbone ; sachant que 1 mg. de SOiBa 
correspond a 0 mg. 1889 de COj, soit 0-001889 pour cent parties en 
poids du metal mis en oeuvre ; et que 1 c.c. d’byposulfite a O.g. 886 
de sel par litre correspond i, 0 c.c.2 soit 0-0025 pour cent en poids 
de I’acier soumis a I’essai ; la prise ayant ete de 10 gr., comme il 
est indique plus haut. 

Le tableau suivant dome quelques exemples des resultats 
analytiques obtenus : 



Carbone 

toUd. 

SUiciODL. 

Sonfre. 

Phos- 

phore. 

Man- 

ganese. 

COa 

CO 

en 

poids. 

en 

volume. 

en 

poids. 

en 

volume. 

Acier dottx 

n 

0 046 

0*054 

0*015 

0*70 

0-0260 

1 vol. 

0*0063 

i 

Aciar mi-dur . 

0*275 

0’3400 

0-080 

0*060 

0*75 

0*0210 

t •’ 

0*0120 

i 

Aciei dur 


0-0600 

0-072 

0*033 

0*80 

0-0678 

2^.: 

0*0137 

f 

Aoiec an nickel 










(Ni = S'Oi) . 


0*3570 

0*018 

0*028 

0-56 

0-0530 

2 ,, 

0*0060 

i 

Acier au cludme 










(Or.: 6-10) . 

0*865 

0*1750 

0*014 

0*031 

traces 

0*0510 

2 » 

0-0115 

1 

Fonte Martin 










basigue 

Bi 

1*1250 

0*060 

0*040 

1*45 

0*1890 

7 „ ■ 

0*0132 

i 


II. L’appareil precedent pent Stre modifie dans le but de deter- 
miner directement la quantite totale de carbone degage pendant 
I’attaque au chlorure onivrique ; d’une part, sous forme de COj ; 
d autre part, a I’etat de CO, et de composes carbones divers non 
encore definis. 

II suffit pour oela de placer apres le flacon absorbeur a baryte 
I un tube de verre de 40 cent, de long, contenant un fil de platine 
rouie en double spirale sur une longueur de 30 cent., autour d’une 
baguette creuse en porcelaine maintenue dans I’axe. fil de 
platine porte au rouge par un courant 61ectrique (3 amperes) 
permet la combustion des produits carbones gazeux, grace 4 1’intro- 
duction d’oxygene pur par un ajutage lateral, pendant toute 
reparation,* Le COj ainsi forme est absorbs par de I’eau de baiyte 
et doa6 pond^ralement, comme ci-dessus. 1 mg. de SOjBa corre- 
spond 4 0 mg. 0514 de C. 

Le r4sidu de carbone recueilli et lave pent d’ailleursetre brOM dans 


BiapoMtioa analogue 4 celle adopt4e par Breteau et Leroyx pour I’anahse 
Oomptos Eendue, 16 sept 1907. 
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le meme tube ou dans ua tube analogue par I’action combineo de 
I’oxygene pur et du platine porte au rouge ; et Ton obtient ainsi, 
d’une fagon tr^s precise, le dosage du carbone total dans les produits 
sid^rurgiques. 

L’application a nn meme acier des deux metbodes ci-dessus 
permet la determination : 1° du carbone residuel, 2° du carbone 
degage sous forme de COj ; 3“ du carbone degage sous forme de 
GO ; 4° enfin de celui d6gag6 sous forme de composes gazeux non 
encore definis. Le tableau suivant en donne trois exemples : 



Acier ml-dur. 

Acier dur. 

;Aclerestra<dur. 

Oarbone residuel ...... 

Oarbone d4gag4 sous formo de 00} . 

„ ,, „ deCO . . . 

„ 1 , non dddnie .... 

0'2750 % 

0 0057% 
0-0051 % 
0-0009% 

0-5960% ' 
0’0185% 
0-0059% 
0-0171% 

1-3340% 
0-0216% 
0-0061 % 
0*0168% 

Carbone total « , . « 

0-2867% 

0-6375 % 

l'S776 X 


Ce tableau montre que, pour les aciers courants, la perte en 
carbone provenant du degagement de composes gazeux, pendant 
I’attaque par le cblorure double de cnivre et de potassium 
presque neutre, dans un oourant d’azote, est comprise entre O' 01 et 
O' 05 pour cent si Ton porte finalement i I’ebuUition la liqueur 
cuiTrlque oontenant le residu de carbone insoluble. 

Ce resultat est voisin de oelui trouve par Moore et Bain operant 
b 60° aveo une solution de ohloiure de cuivre et de potassium con- 
tenant 7'6 % d’aoide ohlorhydrique.* 

Si le sel ouivrique est employe presque neutre et vers 40° seule- 
ment, et si comme dous I’avons deja indique M. A. Camot et moif 
on prend soin de ne pas secher 4 I’etuve arant sa combustion dans 
I’oxygene le residu carbone, la perte est moins importante ; en eflet, 
I’anhydride carbonique reste alors entierement fixe sur le residu 
insoluble et I’on ne perd que la portion de carbone correspondant 4 
I’oxyde de carbone et aux produits oarbones non delinis qui restent 
en dissolution dans le chlomte cuivreux ou s’^liminent sous forme 
gazeuse en falble proportion, pendant I’attaque du metal. Dana les 
ej^emples oi-dessus la perte se trouve alors comprise entre O' 006 et 
0-026%. 

La perte constat6e par I’attaque des fontes est beaucoup plus 

^ ■ - ■— — ^ 

• Journ. Soc. tihem. Ind. xxvii. (1908), p- 845. 

t Comptes Rendus-Aoad. des Sciences (12 juilbt, 1897), 
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41ev4e. Dans le cas d’nne fonte blanche de Suede non manganesfe, 
nous avons observd nne perte de 0 ■ 046 de carbone sous f onne d’oxyde 
de carbone et de composes non definis, tandis que la quantity d’an- 
hydride carbonique formee' et partiellement degagee pendant 
I’attaque correspondait 6 0-121 % de C. II est 6 remarquer que 
dans le caa des fontes, la fixation de I’anhydride carbonique sur le 
carbone residuel n’est pas complete. 

Dans tons les cas la determination du carbone faite sur le residu 
obtcnu par I’attaque a I’acide du chlorure double de cuivre et de 
potassium des aciers ou dca fontes, ne correspond jamais au carbone 
total de l’4ehantillon. Pour obtenir ce carbone total il est necessaire 
d’operer I’attaque dans une fiole bouchee, parconrne par nn courant 
d’air prive de gaz oarbonfe, et d’op^rer la combustion des gaz car- 
bones qui se degagent en disposant par exemple un tube de verre 
nontenant un til de platine roule en spirals et porte au rouge par un 
courant eleotrique, immediatement apres la fiole oh s’opere la dis- 
solution du m4tal et I’dbullition finale de la solution cuivrique. Le 
carbone ainsi ddtermin4 sera joint au carbone residuel dose d’autre 
part. 

III. La determination direete de I’oxyde de carbone degage 
pendant I’attaque des aciers, par le chlorure double de cuivre et de 
potassium, pent encore fitre obtenue de la fagon suivante : 

A la suite de la fiole nontenant le sel cuivrique, on dispose une 
serie de tubes de Winkler gamis chacun d’une solution a 1 pour cent 
de sang de cobaye defibrinA Chaque tube absorbeur contenant 
25 c.c. de cette solution est susceptible d’ absorber une quantity 
d’oxyde de carbone representant en poids 0-002 % pour une prise 
d’essai de 10 grammes. Le courant d’azote doit etre alors tres lent. 
Apr^s I’op^ration, on traite par le sulture d’ ammonium rh^moglobine 
des differents tubes absorbeurs, et on I’examine au spectroscope 
pour determiner le nombre de tubes presentant le spectre d’ absorp- 
tion de I’hemoglobine oxycarbonique. Ce nombre de tubes miiltipli^ 
par 0-002 % donne directement la proportion d’oxyde de carbone 
d4gagA 

Cette methods inspires de celle recommandfe par Ogier et Kohn- 
Abrest pour le dosage de I’oiyde de carbone dans I’air, apporte la 
certiiude dbsolue de la presence de I’oxyde de carbone dans lea gaz 
provenant de I’attaque des aciers par le chlorure cuivrique ; ellenous 
a found des resultats comparables a ceux obtenus par la methods i 
I’anhydride iodique, telle que nous I’avons appliqufo. Les chiffres 
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obtenus par I’hemoglobine out pourtant une leg^re tendance 4 etre 
plus sieves (jue ceuz donu4s par I’anhydride iodique ; nous pensons 
que cela est dfl k une saturation incomplete de rhemoglobine, dont 
I’oiyde de carbone se trouve entr^nne par le coniant de gaz inerte. 
Le spectroscope nous a toujours indique en effet la presence d’une 
faible quantity d’h^moglobine oxygenee, dans tous nos tubes. 
N^anmoins, nous tenons i signaler cette methods de controle, qui 
nous permet d’afiirmer que I’iode que nous avons obtenu est bien 
r^ellement attribuable ^ la rMuction de I’anhydride iodique par 
I’oxyde de carbone. 

L’oxyde de carbone ne semble d’ailleurs pas toe forme pendant 
I’attaque, par I’alforation d’antres produits carbones ; car sa pro- 
portion rests sensiblement constante dans les aeiers umeh ; elle 
se tient aux environs de 0-013% pour toute teneur en carbone 
suptoeure a 0 - 30 %, et semontre, par consequent, a partir de cette 
limite, tout h fait independante de la proportion de carbone contenue 
dans le metal. 


Discussion on the Detection and Estimation of 
Rare Metals in Minerals. Particularly in connection 
with such as are used in 

(1) The Manufacture of Special Steels, and 

(2) Of Incandescent Mantles. 

Mr. George T. Holloway opened the discussion by pointing out 
the great cost and the enormous increase in the use of the rare metals, 
many of which were only prepared or known as scientific curiosities 
a few years ago, but are now employed by the ton, and the necessity 
for more accurate methods of detecting and estimating them. 

Published methods of analysis are often vague and inconclusive, 
and even the best are liable to bre-ak down and to yield entirely 
incorrect results when applied to a mineral. They have usually been 
worked out on prepared mixtures, but have, as a rule, not been 
carried sufficiently far to adequately cope with the eccentricities of 
Nature. At the present time both the analyst and the manufacturing 
chemist or metallurgist require more accurate and quicker methods 



of determining tlic composition of rare minerals, and are particularly 
in need of reliable qualitatiix teats, without which correct quanti- 
tative determinations are impossible even with the best of our present 
methods. In minerals, we naturally find such metalsi associated as 
have more or less similar properties, and therefore require especial 
care in their identification and separation ; and we also find unex- 
pected associations which, unless recognised and properly dealt with, 
render even standard methods unreliable and often worthless. 

Owing to the fact that many rare minerals are unsaleable unless 
separated from certain associates, which generally necessitates the 
use of special dressing appliances or other methods of treatment, and 
in view of the heavy losses which occur during such separation, 
methods of detecting and determining traces of a rare mineral in 
presence of large quantities of other rare minerals or waste matter 
are becoming of increasing importance. An error of a quarter of a 
per cent, may often be ignored in the analysis of a concentrate, but 
methods are in common use for many rare metals which fail to 
show even half the real losses in waste matter or “ tailings,” and 
which thus totally fail to indicate where improvements should be 
pimed at in the preparation of minerals for the market. On the 
other hand, these standard” methods yield abnormally high 
results in the case of waste products or low-grade minerals from 
a few mines, on account of the presence of traces of rare metals 
which usually absent in such ores — happen to be associated with 
them in that locality. Such associations, which are particularly 
dangerous in the case of rare miuerals, af ord another reason for the 
discovery and application of reliable qualitative tests. 

The speaker was of opinion that volumetric and colorimetric 
methods may be found by which, after a preliminary and compara- 
tively easy separation of a metal as an impure oxide or salt, it may 
be determined accurately without passing through a tedious and 
often very imperfect separation from the other metals which become 
collected with it in such preliminary separation. 

The estimation of tungsten was mentioned as typical of some of 
the difficulties which met one in the case of rare minerals. Not 
only is wolfi:^ (and, similarly hubemite, scheelite and other of the 
tungsten minerals) vamable when the ore can be picked or dressed 
to the required standard, but it is highly objectionable when present 
m %ind other ores as prepared for sale. In Cornwall alone, not- 
wahBfending the introduction of the magnetic separator, which has 
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permUtfid separation of wolfram from tin ore to an extent 
scarcely dreamed of ten years ago, the speaker estimated ttat 
between 120 and 150 tons of wolfram is still presented annually to 
tbe tin smelter as an impurity in the tin ore. Many thousands of 
pounds are thus lost annually by the mine-owners. A large proper- 
tion of this could be recovered, and there is reason to hope that a 
method of analysis recently introduced by Mr, H. W. Hutchin 
will show the ore dresser which part of the dressing process or plant 
, requires most careful watching. 

Minerals containing tungsten, molybdenum, vanadium, tantalum, 
niobium, uranium, etc., are now in demand for hardening steel and 
for other purposes, and although in a few cases the demand may 
prove evanescent, the probability is that tbe call for most of tbe 
metals and oxides yielded by these minerals is permanent. 

The speaker, twenty years ago saw molybdenite being employed 
for blacking grates in one of tbe outports of Newfoundland, and 
created some disgust by proving it not to be graphite. At that time 
almost worthless, it can now be sold for steel-hardening purposes at 
from £120 to £150 per ton of 2,240 lbs., if free from gangue. 

The necessity for some good method of analysis of tantalite is ‘ 
shown by the fact that the speaker was, about a year ago, connected 
with a dispute in which two analysts, experienced in analysis of 
tantalite, respectively reported 62 per cent, and 45 per cent., while 
the referee reported 35 per cent, of tantahe acid. 

Even in the case of uranium, there are many pitfalls, although 
they are largely matters which those who are experienoed in uranium 
can avoid. A method of analysis which yields satisfactory results 
with one variety of pitchblende, will fail on another apparently 
similar sample. Vanadium and phosphoric acid interfere with cer- 
tain methods, as is well known, but there are other matters requiring 
elucidation, and the advisability of making a preliminary qualitative 
examination of a sample of uranium ore, whether pitchblende, 
uranite or other variety, is as great as is the case with minerals of 
other rare metals. 

The history of the monazife trade shows how demand creates 
supply, and the extensive literature which has been publiAed on the 
subject? of the rare earths used for the manufacture of incandescent 
mantles, and for similar purposes, shows how great and successful 
has been the attention devoted to the subject. Much room for im- 
provement still exists, however, even in this branch of work, and the 
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introduction of thorianite and other thorium minerals into the 
incandescent mantle trade has further widened the field for research. 

Another important mineral is the one from which lithia is now 
mainly prepared — amhlygonite— a hydrated phosphate of aluminium 
and lithium. Large quantities of this mineral, containing probably 
7 per cent, of lithia, were sold from one mine as inferior phosphate 
for manurial purposes. The purchaser’s knowledge diverted it to its 
proper use, much to his pecuniary benefit, but the seller only learnt 
the fact by accident. Even now, the published methods of deter- 
mining lithia are most unsatisfactory for this mineral. 

The speaker considered that the subject under discussion was one 
of pressing importance, and that, among the matters mentioned as 
deserving attention, the discovery of reliable qualitative tests, and 
particularly of methods for identifying and estimating traces of these 
rare metals, were the most urgent. Me particularly pointed out that 
the identification and determination of rare metals in mineraU was 
distinctly difierent from the testing of the metals or products from 
the ifiinerals or of the alloys in whose manufacture such metals have 
been employed. 


Mr. H. W. Hutchin said: — Mr. Holloway has drawn attention 
to the breakdown of standard methods when applied to a mineral or 
natural mixture of minerals. The determination of tungstic acid 
in Cornish tin-wolfram ores is an instance coming within the 
speaker’s experience. 'These ores contain from l-j to 2 per cent, of 
SnOj ; 0'5 per cent. WO, as wolfram, ’25% Cu as sulphides along 
with the lode minerala — quartz, felspar, tourmaline, chlorite, and 
fiuorspar, the latter often in considerable quantity. The aqua regia 
method was unreliable, giving low results ; no better results were 
obtained when the ore charge was cleaned with hydrofluoric acid. 
The solubility of WO, in aqua regia is increased by the presence 
of arsenates and fluorides. Fusion with alkalies followed by the 
well-known mercury method gave good results, but the time taken 
for a single determination was so long as to render its use im- 
practicable for technical purposes. 

Wolfram may be completely decomposed by digestion with caustic 
soda solution. For details of application of this reaction to the 
determination of W0„ followed by the usual mercury method, refer 
to Bulletin 56, Institute of Mining and Metallurgy. 
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New apparatus for the rapid electro-analytical 
separation of Metals. 

By Henst J. S. Saed. 


The apparatus described by the author (Trans. Chem. See., 1907, 
91, 373, and 1908, 93, 1672) which first combined in a practical 
manner very rigorous stirring of the electrolyte with the possibility 
to measure the potential of the cathode by means of an auxiliary 
electrode, has been further developed especially with the view to 
make it more portable and readily set up. 

It has been made possible to transport the electrolytic stand 
without taking out the mercury, making electrical connection be- 
tween the stationary and movable parts, by providing a specially 
designed cap which may be screwed down when the stand is not in 
use. 

A friction-clutch arrangement baa been designed by means of 
which it is possible to throw the stirring arrangement in and out of 
gear with the motor without stopping the latter. Such an arrange- 
ment is useful when it is desired to run several apparatuses from 
one shaft driven by a single motor, or when a small motor-generator 
is employed for the double purpose of stirring and supplying the 
current ; or, lastly, when a water or hot-air motor is employed which 
cannot be stopped readily while the electrodes are being washed. 

The electrical apparatus for measuring the potential of the 
cathode, consisting of a sliding rheostat, a volt-meter and a 
capillary electrometer with its tapping key has been connected up in 
a single potentiometer-box ; and a second tapping key is also pro- 
vided, on depressing which the volt-meter indicates the potential 
between the anode and the cathode directly on a second scale. 

For the purpose of the potentiometer-box a special new form of 
portable capillary electrometer has been designed which may U 
described briefiy as an enclosed form developed from the Ostwald 
torizonta! capillary electrometer. 



De I’Influence de la Tension superficielle sur 
les Indications des Ar4ometres. 

Par M. B. Delaohanii,, 

Chef dee Travanz ehimUpiee d VEcok Centrak des Arts et 
Manujaciures, Paris. 


La premiere partie de ce travail a oonsiste a determiner les tensions 
superficielles de dissolutions sncrees tres fortement colorees et trfe 
visqueuses. Les proo^d^s gen^ralement utilises pour faire ces deter- 
minations ue oonvenaient pas, les lectures 6tant presqu’impossibles 
au travers de dissolutions a pen pr^ completement opaques et trfe 
^paisses. Pour toumer ces difficult^s j’ai dt imaginer Tappareil 
suivant dans lequel j’ai determine au moyen de la balance les efforts 
exerc4s sur une lame de mMal par le monillage. II se composait 
essentiellement d’une lame metallique enroulee en un cylindre 
incompletement £erm4 et plongeant de 10 millimtees dans le liquids 
en exptonce. L’instrument itant aupriaiable equilibre sur le cote 
gauche de la balance perdait par immersion im poids tres faible a 
cause du liquids deplac4, et au contraire il 6tait soUicit^ bien plus 
energiquement par I’ascension du minisque. 

L’action exercfe sur le fleau de la balance ^tait compense au 
moyen de poids, et il suffisait d’ajouter au poids ainsi obtenu celui 
du liquids d^place pour avoir celui qui correspondait exactement a 
I’effort du 4 la oapillaritd. 

Pour les liquides simples, comme I’eau, la benzine, il etait facile 
d’amver a un Equilibre persistant : il en etait de meme pour I’huile 
de vaseline, malgre sa viscosity assez grande ; pour les solutions 
sucrfes au contraire I’equilibre 6tait absolument momentand. Le 
plateau nontenant les poids I’emportait et il fallait le deoharger 
pour ^an^er I’dquilibre ; celui-ci d’ailleurs n’4tait pas plus d6finitif 
qrie le pr&ddent. H nous a dt6 impossible d’arriver, en suivant 
I’t^feition pendant douze heures, a un terms absolument constant. 
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On pounsit croire que cetie impossibility d’airiver k un yquilibre 
dy&iitif est da a I’ecoulement tres lent de la liqueur sucree sor la 
paroi de la lame metallique qui est mooillee au-dessus du mynisque. 
Mais il n’eu est ri|n, oar la lame de mytal, plongfe dans le liquids par 
un dispositif special de la balance a la meme hauteur que la premiere 
fois, revient tr^s rapidement au dernier ytat d’equilibre constaty. 
n semble done qu’il y a li nne polarisation speciale de la lame et 
du liquids qui ne cesse que lorsque eelle-oi a yte lavye et sychye ; 
ators une nouvelle expyrience conduit a une dygradation de I’effort 
de capillarity absolument semblable an precedent. 

Cette degradation a yte observee pour d’autres solutions ne con- 
tenant pas de matieres organiques. 

Nous ne devons pas exagyrer I’importance de ce phynomyne 
spycial ; meme pour la solution de sucre pur, ou il a plus d’importance 
que pour lea solutions de melasse, il ne conduit dans les lectures 
faites sur Tareomytre Brix qu’a des diffyrences assez iaibles, quelques 
centiemes de degrys seulement. 

On trouvera dans les trois tableaux ci-joints les valeurs de la 
tension superficielle des solutions de sucre pur et de myiasses obtenues 
par ce ptocyde. 


Tension sufekeiciellb des Sikops pe Sucre pub. 


Brix. 

Tension 

initialo. 

Tension 
apt^s 20 
minuties. 

TenRion 

moyenne. 

Brix. 

Tenflion 

initiale. 

Tenalon 
apr^ 20 
minuteB. 

TeDBiori 

moyenne. 

0 

23-6 

23'6 

23-6 

17 

23-2 

20’8 


1 

23-6 

23'3 

23-4 

18 

23-2 

20-7 

21-9 

2 

23-5 

22-9 

23-2 

19 

23-1 

20-6 

21-8 

3 

23'8 

22-7 

23' 1 

20 

23-0 

20-6 

21-8 

4 

23-5 

22-5 

23- 0 

21 

23-0 

20-6 

21-7 

a 

23 -S 

22-3 

22-9 

22 

22-9 

20- 5 

21-7 

6 

23# 

22-1 

22-8 

23 

22-8 

20-5 

21-6 

7 

23-4 

22'0 

22-7 

24 

22-7 

20-5 

21-6 

8 

23-4 

21-8 

22-6 

25 

.22- 6 

20-5 

21-8 

9 

23-4 

21'6 

22-5 

26 

22-4 

20' 5 

21-4 

10 

23-4 

21'5 

22-4 

27 

22-2 

20- 9 

21-3 

11 

23-3 

21-4 

22-3 

28 ■ 

22-0 

20’ 5 

21-2 

12 

23-3 

21-3 

22-3 

29 

21-9 

20-5 

21'2 

13 

23'3 

21-1 

22-2 

30 

21'8 

20’ 5 

21’ 1 

14 

23-3 

21-0 

22-1 

31 

21-7 

20-6 

21’ 1 

16 

23-3 

20-9 

22-1 

32 

21'6 

20-6 

. 21’1 

16 

23-2 

20-8 

22-0 

33 

21-6 

20’ 6 

21’ 1 
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Tensios suPEEEiciBLLB DBS SiEOPS DE SucEE vm—cmlinvolim. 


Bril. 

Tension 

initiale. 

Tension 
aprSs 20 
minutes. 

Tendon 

moyenno. 

Bril. 

Tension 

initiale. 

Tension 
apr^B 20 
minutes. 

Tendon 

moyenne. 

u 

21'5 

20-6 

m 

45 

22-3 

21-2 

21-7 

35 

21-6 

20-6 

ESI 

46 

22-4 

21-3 

21-8 

36 

21-5 

20' 7 

21-1 

47 

22-5 

21-3 

21-9 

37 

21-6' 

20-7 

21- 1 

48 

22' 6 

21-4 


38 

21-6 

20-8 

21-2 

49 

22-7 

21-5 

22-1 

39 

21-7 

20-8 

21-2 

mm 


21-6 

22-2 

40 

21-8 

20-9 

21-3 

51 


21‘6 

22-3 

41 

21-9 

21-0 

21-4 

52 

23-1 

21-7 

22-4 

42 

22-0 


21-6 

68 

23-2 

21-8 

22-5 

43 

22-1 

21-1 

21'6 

64 

23-4 

21'9 

22-6 

44 

22-2 

21- 1 

21-6 

65 

23-5 


22' 7 


Tehsioe supeeficielle DBS Solutions de Molasses db 
Bettebaves. 


Brix. 

Tension 

initiale. 

Tension 
apc^s 20 
minutes. 

1 

Tension 

moyenne. 

0 



23-6 

1 

20' 5 

Bn 

19-9 

2 

19-9 

18-6 

19- 2 

3 

19'5 

18-3 

18-9 

4 

19-2 

18-1 

18-6 

6 

19-0 

18'0 

18-5 

6 

18-8 

17-8 

18-3 

. 7 

18-6 

17-7 

181 

8 

18-5 

17-6 

180 

9 

18-3 

17-4 

17-8 

10 

18-2 

17-3 

i. 17-7 

11 

18-1 

17-2 

17-6 

12 

18-0 

17-1 

17-5 

13 

17-9 

17-0 

17-4 

14 

17'8 

16-9 

17-3 

16 

17'7 

16-8 

17-2 

16 

17'6 

16-7 

17- 1 

17 

17'6 

16-6 

170 

18 

17-4 

16 5 

16-9 

19 

17-3 

16’4 

16-8 

20 

17-3 

16-3 

16-8 

21 

17 -2 

16-2 

16-7 

22 

17'1 

16^2 

i 16-6 


Brix. 

Tension 

initiale. 

Tension 
apr^s 20 
minutes. 

Tension 

moyenne. 

23 

17'0 

16' 1 

16-5 

24 

17'0 

160 

16’S 

25 

16-9 

15’9 

16-4 

26 

16-8 

16-9 

16'3 

27 

16-8 

16'8 

16-3 

28 

16-7 

15-6 

16-2 

29 

16'7 

15-6 

161 

30 

16’6 

15-5 

16-1 

31 

16-5 

15'5 

16-0 

32 

16-5 

15-4 

15-9 

33 

16'4 

15-4 

15-9 

34 

16-4 

15-3 

15-8 

35 

16-3 

l6'2 

16-7 

36 

16-3 

15-2 

15-7 

37 

16-2 

15-1 

15-6 

38 

16-2 

16-0 

15-6 

39 

16-1 

16-0 

15-5 

40 

16-1 

14-9 

15-6 

41 

16-0 

14-9 

15-4 

42 

16-0 

14-8 

15-4 

43 

160 

14-8 

15-4 

44 

15-9 

14-7 

15-3 

45 

16-9 

14-7 

16-3 
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Tbksioh supeefictellb des SotmoNs de M&iAssbs de Caenes. 


Bril. 

Tension 

initiale. 

Tension 
: 20 
minutes. 

Tension 

moyetme. 

0 

23-6 

23-6 

23-6 

1 

20- 0 

17-5 

18-80 

2 

18-7 

16-8 

17-70 

3 

18-3 

16-4 

17-30 


18- 0 

16-2 

17-10 

6 

17-7 

16-0 

16-80 

6 

17-5 

15-8 

16-65 

7 

17-4 

15-7 

16-50 

8 

17-2 

15-6 

16-40 

9 

17'1 

15-5 

16-30 

10 

16-9 

15-4 

16-16 

11 

16-8 

16-4 

16-10 

12 

16-7 

15-3 

16-00 

13 

16' 6 

15-2 

16-90 

14 

16-6 

15-2 

15-85 

15 

16-6 

151 

15-80 

16 

16-4 

15- 1 

16-75 

17 

16-4 

15' 1 

16-70 

18 

16-3 

15-0 

15-65 

19 

16'3 

15-0 

16-60 

20 

16' 3 

14-9 

15-60 

21 

16'3 

14'9 

16-60 

22 

16-2 

14-9 

15-50 

23 

16'2 

14-9 

15-50 

24 

16-2 

14.8 

15-50 

25 

16-2 

14.8 

15-50 


Brix, 

Tension 

inltiale. 

Tension 

Apr^s20 

minutes. 

Tendon 

moyenne. 

26 

16-2 

14-8 

15-60 

27 

16-2 

14-8 

16-46 

28 

16-1 

14-8 

16-45 

29 

16-1 

14-8 

15-46 

30 

161 

14-8 

15-46 

31 

16- 1 

14-8 

15-40 

32 

16-1 

14-8 

16-40 

33 

16-1 

14-8 

15-40 

34 

16-1 

14-8 

15-40 

35 

16-1 

14-8 

15-40 

36 

16-1 

14-8 

15-40 

37 

16-1 

14-8 

15-40 

38 

16-1 

14-8 

16-45 

39 

16-1 

14-8 

15-45 

40 

16-1 

14-8 

15-45 

41 

16-1 

14-9 

15-45 

42 

16-1 

14-9 

15-45 

43 

16-1 

14-9 

15-50 

44 

16-1 

14-9 

15-50 

46 

16-2 

15-0 

15-55 

46 

16' 2 

16-0 

15-55 

47 

16-2 

15-0 

15-60 

48 

16-2 

15-1 

15- 80- 

49 

16-2 

15-1 

15-65 

50 

16-2 

15-1 

15-65 


J’ai suppose que I’areometre de Brii est dresse dans des sirops 
de sucre. Cela paraltra tout naturel et il aura au moins I’avantage 
d’etre exaet dans le cas ou il s’agit de d6terminer la richesse 
saooliarine de sirops a peu prfe purs. 

Quand on emploie cet instrument ensuite pour I’essai des sirops 
impurs on deduit des lectures apr& plongies la richesse apparente 
de ces sirops plus ou moins etendus. C’est li oi I’on commet une 
erreur, car la tension superfioielie des ^gouts etendus est bien 
inf^rieure a celle des sirops purs correspondants. L’erreur ensuite 
est multiple pour avoir la richesse apparente par un nombre 
gSneralement voisin de trois. 

La tension superfioielie des solutions de molasses 6tant moindre 
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que celle des goIutioM de suere c’eet comme si Ton enlayait du poids 
an Brix employe ; il remonte et accuse un degre trop fort. 

En fait, I’erreur ainsi commise est absolument variable aveo 
rardomltre dont on ee sert ; elle est en raison inverse du volume 
situd au-dessouB de la surface de la liqueur et en raison directe du 
diametre de la tige, On comprendra done qu’il est impossible de 
donner a priori une valeur exacte a cette erreur ; elle varie suiyant 
les conditions de I’experience. 

Cependant pour fixer les idfes et pour faire comprendre que 
son importance n’est pas negligeable je puis dire qu’elle est tr& 
approximativMnent d’un demi-degr6 pour un Brix dont la marcbe 
est de 10 milKmetrea par degr4. Cette erreur sera encore sensible- 
ment d’un degr6 pour un Brix de marcbe meins sensible et de deux 
degi^s pour un Brix presentant seulement deux millimtos et demi 
d’&art par degr4. 

n oonviendrait done pour la determination de la richesse appa- 
rente des strops d’^gout, qui a son importance dans le travail des 
suereries, de fixer d’abord la base de la graduation des Brix Utibses 
et ensuite les dimensions principales de cet areometre 


Sulla determlnazione dello Zolfo per Via Catalitica. 

Di 6. Madekna. 


II metodo Brunck, il quale per prime ha utilizzato 1’ azione 
catalizzatrioe dell’ ossido di cobalto per determinare lo zolfo totals 
nei combustibili, pud convenientemente essere impiegato in sostituzione 
del metodo Esohka per la determinazione di tale elemento nei carboni, 
purchS si prendano alcune precauzioni. Come I’ossido di cobalto pud 
essere pure utilizzato 1’ ossido di nikel che sul prime presenta 
qualche vantaggio. Tale metodo viene applicate con suocesso alia 
determinazione dello zolfo nelle piriti e nei bitnmi. Per questi ultimi 
si sentiva veramente e da tempo la mancanza di un metodo pratioQ ed 
esatto. Di tutti i metodi finora proposti per dosare lo zolfo in tali 
sostanze i soli che possono essere (qaantunque non sempre) impiegati 
Bono il metodo Esohka modifioato ed il metodo Henriques. Sopra 
questi il metodo di dosamento per via catalitica, oltre all’ esattazza, 
jfesenta il grande vantaggio della rapidite, colla quale si giunge al 
jrJlultato finale. 
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Sulla Precipitazione del Fosfomolibdato 
Ammonico in presenza di Acidi organic!. 

Di G. Madebni. 


L’azione esercitata dai varii aaidi oiganici anlla precipitazione dell’ a- 
cido fosforico come fosfamolibdato ammonico e poco conosciuta. 
Kumeiose esperienze esegnite a qnesto proposito portano alle segnenti 
conclaaioni principali : 1° Oontrariamente a quanto sostiene Hundesbageo 
gli acidi organici non impedisoono la precipitazione del fosfomolibdato 
ammonico, qnando siano presenti nella solnzione quantita snfficienti 
di acido nitrico. IP Una precipitazione quantitative dell' acido 
fosforico per mezzo del molibdato ammonico b possibile ancbe 
semplicemente in presenza di talnni acidi organici (fra qnesti I’aeido 
tartarico e I’aeido oasalico), pnrche vi aia tm determinate rapporto 
fra tali acidi organici ed il reattivo determinante la precipitazione. 
III° I composti organici ohe si iotmano certamente fra acido molibdico 
e forte acido fosfotico da una parte ed acidi organici dall’ altra aono 
abbastanza stabili : essi devono essere a costitnzione non omogenea, o, se 
lo eono, complessi a prodotto di solubilita snperiore a qnello del 
fosfomolibdato ammonico. 


The Detection of Mercury by Toxicological 
Analysis of Volatile Poisons. 

By Marco T. Lrcco. 


Next to arsenic the most frequent cases of poisoning are due to 
mercury and tbe compounds of mercury. Metallic mercury is not a 
poison unless it is in the form of vapour or otbervrise distributed in 
a very fine form, and all compounds of mercury are not poisons. It 
is known, for instance, that mercury sulphide is not poisonous. 

In the usual method of examination for mineral poisons, the 
intestines and other objects are commonly destroyed by hydrochloric 
acid and potassium chlorate, and in this and similar cases mercury 
and all compounds of mercury, 3 they are present, dissolve at the 
same time. Because of this it is not possible to recognise in which 
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form mercury eventually presents itself in the object tested, and it is 
also impossible to tell if the discovered mercury was employed in a 
form in wbicb it was able to act as a poison, or in any other form. 
Poisonous compounds of mercury decompose very easily under the 
influence of animal and vegetable matter, and, therefore, cannot be 
isolated after a certain time has elapsed. 

About twenty years stgo, on the occasion of a chemical-judicial 
analysis of volatile poisons, I remarked that mercury could be dis- 
tilled with water far more easily than bad hitherto been thought 
possible. Mercury which has been distilled with water appears in 
the distillate either as a very fine skin on the surface of the distillate, 
or in the form of very fine, sometimes almost invisible, suspended par- 
ticles, or in tiny drops on the bottom of the vessel. If mercury is pre- 
sent in any form in the distillate, we can recognise it if we leave it to 
itself for some days or immediately filter it, and wash the filter with 
water, alcohol and ether. If any mercury remains on the filter it 
appears in characteristic, glittering metallic drops, which can be 
seen without the magnifying glass if the quantity is not too small. 
In this manner it is not possible to prove mercury if we mix it or 
mercury snlphide with intestines or other animal or vegetable 
matter and distil with water as we usually do in the analysis of 
volatile poisons. On the contrary, if we mix poisonous compounds 
of mercury, e.g., sublimate with animal or vegetable matter with 
water and distil, the mercury appears in the distillate in remarkable 
quantities. Through the influence of the above-mentioned organic 
bodies the sublimate and also calomel are reduced, on boiling, to 
metallic mercury, and in that way precipitated mercury is dis- 
tributed in the finest particles. Mercury distils with water in 
remarkable quantities if it is in as fine a form as we obtain it by 
precipitation of a diluted solution of sublimate in water with 
stanous-chloride. The appearance of mercury in the distillate in 
the toxicological analysis of volatile poisons can also serve as a 
proof of the presence of mercury in the form of compounds, which 
reduce easily when they come into contact with animal or vegetable 
stuffs. Or else of mercury in a state of very fine division. 
In both these ases the mercury is present in a poisonous form. 
Therefore, mercury can be added to the group of volatile poisons in 
the systematic chemical-judicial analysis of poisons. 
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On the disturbing effect of Alcohol in the 
detection of Volatile Poisons. 

By MiEco T. Lecco. 


Phosphorus or phosphorous acid is generally looEed for in the 
distillate obtained when testing for volatile poisons, in chemioo- 
legal analyses, a part of the distillate being O'xidised with chlorine or 
nitric acid and heated on the water bath as long as necessary. 

Once when oxidising with nitric acid I obtained very fine crystals, 
which were well developed, colourless, prismatic, and which turned 
out to be oxalic acid. It was interesting to find out how this oxalic 
acid was formed. In the distillate from intestines, different putrid 
products of decomposition of animal matter are usually present. I 
have, however, examined a great number of intestines, and never 
noticed the formation of oxalic acid through the action of nitric acid 
on the volatile part of the products of decomposition of the organic 
matter. 

If these products produce oxalic acid by oxidation, this acid 
ought always to appear. When I obtained oxalic acid I found that 
alcohol was present in the intestines which were being examined, 
and always as I evaporated a dilute solution of alcohol with water, 
I obtained fine crystals of oxalic acid. Therefore alcohol may be 
present when crystals of oxalic acid are obtained on oxidising the 
distillate with nitric acid for the examination of volatile poisons. 


The Determination of Lithium in Water, 

By Maeco T. Lecco. 

Lithium is regarded as a rare element, the determination of’ it 
in mineral water being complicated; it is not looked for in every 
water. I know of no attempt which has been made to determine 
lithium in the filtrate from magnesium-phosphate, but certainly 
many more waters would be examined for lithium if it were possible 
to Use the, above for its determination. 


860 . 1 . 
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In technical analyses more attention would be paid to the rarer 
elements if their qualitative and quantitative determinations were 
included in the usual systematic method employed for the better 
known elements. In the filtrate from magnesium-phosphate lithium 
is in solution. It is determined by evaporating in a platinum basin 
over a water bath, and after drying the residue by heating to over 
100° C., and then treated by the method proposed by W. Mayer and 
recommended by Fresenius. If a clear solution is obtained there 
is no lithium in the water, or the quantity is very small. Generally 
a more or leas cloudy solution is obtained, often on account of the 
reagents not being pure enough, or from products of the reaction on 
the glass vessels. The qualitative reaction shows the composition of 
the aibove precipitate, and whether it contains lithium. By the 
above-mentioned method, I carried out several comparative analyses 
of one kind of Servian alcaline water, acid water with about 2 grams, 
dry substance, and 2'5 grams, free carbonic per litre, to which 
different quantities of lithium chloride solution were added. 

Although I did not always receive satisfactory results, I am 
convinced that, under certain conditions, it would be possible in the 
above-mentioned way to determine lithium in mineral water, and, 
as the following examples show, it is also possible to obtain suffi- 
ciently exact results : — 



gr. 8iO, 

.r-UjO.1 

P-Fe,0, 

1 1 

gr. CaO 

gr.MgO 

; gr.] 

found. 

jijO 

added. 

In 100 CO. Mineral W ater ; 
Without Lithium 
With0'06686gr.Lithium 
With 0-03343 „ 

0-050 

0-048 

0-050 

0-006 

0-005 

0006 

0-0232 

0-0232 

0-0238 

0-0254 

0-0254 

0-0253 

trace 

0-0243 

0-0115 

0 

0-0236 

0-0118 


I tbink the above-mentioned way of determining lithium in water 
would have a certain value. Not only would it give the impulse to 
search for and determine lithium in every water analysis in addi- 
tion to calcium and magnesium determination, but perhaps would 
also provoke further research and development of the method of the 
determining of lithinm in water, with which Fresenius Eamelsberg 
and other well-known chemists have occupied themselves. 


Mr, A. CHASTOjf Cbapmah remarked that it wfluld b? a great 
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advantage if water analysta would more fretjueuily examine watets 
they had under examination for the presence of the so-called rarer 
elements. He had on several occasions detected distinct traces of 
lithium and even rubidium in waters which had been often analysed 
and never suspected of containing those elements. 


Estimation of Sodium Cyanamide and Nitpolim, 

By FnAifK E. Weston, B.Sc., and H. Russell Ellis, B.Sc. 


In estimating cyanamide in sodium cyanamide and nitrolim 
discordant results were obtained when the method was varied. The 
methods #8ed were : (1) The estimation of H in nitrolim by the 
Kjeidahl process, as described in the “ Principles and Practice of 
Agricultural Analysis,” Fertilizers and Insecticides, Vol. II., p. 311, 
1908 ed., by Wiley, “the best way to determine the nitrogen in 
calcium cyanamide is to digest it with strong sulphuric acid by the 
usual Kjeldahl process,” and the Estimation of Cyanamide, by B. 
Perotti, J. C. S., Abs. II., 870, 1905. The latter method consists of 
running a cyanamide solution from a burette into a known volume 
of AgNOj rendered distinctly alkaline, but not excessively so, 
with ammonia, leaving an excess of AgNO, in solution. The 
precipitate is coagulated by gently warming and shaking, then 
filtered and the filtrate titrated against to NHjCNS to find the 
excess of AgND,. The difference in the amount of AgNO, taken 
and that found in filtrate is calculated as cyanamide. Perotti states 
that this method can also be used in estimating the cyanamide in 
nitrolim. Now it is quite evident that the Ejeldahl method will 
give the total N in the substance, whether it is as cyanamide, 
cyanide, nitride, or other complex N compounds ; consequently, the 
results will be higher than results obtained by estimating the 
cyanamide only. In Perotti’s method the following errors are likely 
to occur: — 

(1) Too large an amount of NH,OH solution on warming dis- 
solves a small amount of the Ag, CN,. 

(2) 411 the AgCN precipitated is not dbsolved by the NH,OH, 
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and Eence ppt. consists of AgCN and Ag,Clfj ; moreover, wten the 
AgNO, in excess is estimated by Yolbard’s method, the AgCN in 
solution is precipitated, and thus introduces an error. 

(3) Any chloride or sulphide in the original substance also in- 
terferes in a similar way. 

In order to avoid these errors several experiments were espied 
out with a view to eliminate the error due to cyanide in the sodium 
cyanamide used, and finally the following method was adopted. A 
solution of sodium cyanamide of approximately is strength was 
prepared, and 20 ccs. of this solution was added to 40 ccs. of « 
AgNO,, and 10 ccs. of N HNO, ; a ppt. of AgCN was obtained. The 
solution was filtered, and the filtrate allowed to flow into 20 ccs. of 
N NH,OH; the washings also were collected in the same solution. 
A yellow ppt. of Ag^CN, was obtained in the ammonia solution ; 
this was gently warmed in order to coagulate the ppt., filtered, and 
well washed. The AgCN ppt. was washed into a flas^ and well 
boiled with HNO, to expel all HCN, and the resulting AgNO, 
estimated with^ or 55 NH,CNS, using T'e,(SOj), as indicator. 
The AgjCN, ppt. was treated on the filter paper with cold dilute 
HNO, (1 of con. acid to 5 of water), and the filter paper well washed 
with cold water to dissolve out all the AgNO, formed, and the 
AgNO, estimated by Volhard’s process. 

It was found that very concordant results could be obtained if the 
following precautions were observed: — 

(1) The solutions should not be left for any length of time in 
contact with HNO,, Ss the latter slowly decomposes the cyanamide 
into urea. 

(2) The solutions should not he boiled, as this slowly decomposes 
the cyanamide. 


ExPBKIiCENTAn. 

The sodium cyanamide used in these experiments was 
Kahlhanm’s. It was a white fibrous substance, orystalline and hard 
undbr the outer coating, the inner portions were darker than the 
surface; the chaug; was evidently due to atmospheric action. 

The substance was easily powdered, and was very soft under the 
pestle, easily soluble in water, with a hissing noise and much 
e^plution of heat, a slight evolution of gas was observed on adding 
^.walier, The resultipg solution was strongly alkaline. 
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The solution did not smell of NH,, nor even after prolonged boil- 
ing; after well boiling with NaOH the smell of NH, was observed. 

Effect op Acids. 

(1) Dilute MCI . : — Easily soluble with heat evolution, and for- 
mation of a pink coloration discharged by excess of acid. Colour 
was probably due to a slight trace of snlphocyanide and iron; the 
smell of HCN was noticed. 

(2) On boiling with any dilute acid for a short time the whole of 
the cyanamide was destroyed in some cases with the formation of 
urea. With HNO, the yield of urea was almost theoretical as 
demanded by the equation. 

Na,CIi, -I- H jO + 2 HNO„ = 2 MO, + C0(NH,),. 

(3) Test for Cyanide : — 

(a) A small quantity of the solution boiled with NaOH, 
FeSO,, and FeCl,, cooled and HCl added, a copious ppt. of 
Prussian blue was obtained. 

(b) Another portion boiled with dilute H,SO, for half-hour, 
and the test carried out as (a), only a very faint prussian blue 
ppt. obtained, showing that the HCN had been expelled. 

(4) KMNO^ Solution.—When a solution of NbjCN, is added to 
a solution of £MNO„ a green coloration is immediately produced, 
and after a time a brownish precipitate. 


I. Typical estimation of NsjCN, by Perotti’s method: — 
r9716 gms. of sodium cyanamide treated with water, filtered 
from insoluble matter, aqd made up to 2-50 ccs. 


Ifo. of 

Vol. of 

Vol.otg 

Vol. of N 

Vol. of css 
used for excess of 

VoLirfaKHjCNS 
usedlOTAgNO,, 
obBiined fromAg. 

F^f.iTnn.tinn. 

KagClf,. 

AgNO.. 

ITHgOH. 

AgKO, in filtrate. 

ON.brEKO,. 

1 

10 C.CB 

20'06 c.cs 

10 C.C8 

3'85 0.08 

15'^ c.cs 

2 

10 „ ■ 

20-28 „ 

20 „ 

4'35 „ 

16-00 ,. 

3 

10 „ 

20'06 „ 

50 „ 

4-21 „ 

15-83 „ 


From which % of Na^CN, = 86-89S calculated' from excess of 
AgNO„ ^c. 

N.B.— (1) On adding HNO, to the filtrate from Ag,CN, ppt., a 
white ppt. of AgCN was thrown down. (2) On dissolving Ag,CN, in 
HNO, a. white residue of AgCN was left. 
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11. Txjpical estimation of hy autiwi^s method, isame 

solutions as in previous method. 


voi.ij(ira.cxs 


No. of Vol of; 

Vol of N. 

Vol.ol» 

^origNO. 

Dom AgCN. 

Vol. ofN. 

Estimation. NogCN^. 

HNO^uaed. 

AgNO,. 

NH4OH. 

1 10 c.cs 

5 c.cs 

20 C.C8 

4*38 C.CB. 

10 C.CB 

2 10 „ 5 „ 

Vol. of^NH.CNS 
for AgNOj from Ag, CN,. 

15'468 

15'«8 

20 „ 

5*3 „ 

Vol of^ NH. CNS 
forAgNO, in excess. 

3-638 

3-772 

10 „ 


®/(, of Nsi CN,=84'456 calculated from AglfO, 
obtained from Ags CN, 
of m CN=3-0U. 

III. Effect of loiliny aqueous solutions of sodium cyanamide : — 
Five CCS. of a known solution of cyanamide heated to boiling for 
a short time, run into 10 ccs. N NH^OII, and excess AgKO,, and 
washed free from AgNO,, and then finally washed through the filter 
paper with cold dilute HNO,, then with hot water, and finally 
titrated with *5 S'H^CNS. 






Yol. Of.N 

VoJ.ofNfliCNS 





NHiCNS for 

for NfijCNg 

No. of 

Vol of 

Time of 

Vol. of 

AgNOs from 

before 


ir»,cs,. 

boiling. 

NS, OH. 

AgjON,. 

boiling. 

1 

5 c.os 

20 m.ms 

10c.es 

8'58 c.cs 

15-46 c.cs 

2 

5 „ 

3o „ 

10 „ 

6-20 „ 

15-46 „ 

3 

5 „ 

60 „ 

10 „ 

3-05 

15-46 „ 

4 

5 „ 

90 „ 

10 „ 

1-6 „ 

15-46 „ 


IV, Efect of hot ENO,:— 

(1) Eesult of experiments carried out as in II., using hot 
solutions of HNOj and AgNO,, i.e., throwing out the AgCN 
from warm solutions of HKO, in order to save time during 
filtering. 

^n.cxs kSH.chs nSir.cHS 

Vol. of for for iat exMW 


ITaiCS). KHNO,. ^AsVO,. AjCH. HHH.OH. A«j(W,. AgNO,. 

10 0.08 5 c.os 20 0.08 5 c.cs 10 0 . 0 s 15'35 0.08 3'77 


Similar experiments showed that the results were concordant 
and as high as experiments carried out in the cold, if carrjed out 
quickly. 

On boiling the HajCN, solution for 10 minutes with its own 
volume of N HNO,, the silver cyanamide produced required 1’476 
coft ft NHj CNS, instead of 15'46 ccs. for the total cyanamide 
^^^nt at first. 
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Besult of allowing 10 ccs. of the sodium cyanamide to stand in 
the cold with 5 ccs. of N HNO. ; — 


Expt. 


/[nh^cns 

for i^gCNg. 


"HH.CKS required 
ifaooha&ge. 


1 24 hours 14*95 c.cs 15*46 

2 48 „ 10-82 „ 15-46 

3 72 „ 9-25 „ 15-46 

Nitboum. 

The sample used was supplied by J. J. Grifiin & Co., and was con- 
tained in a tightly closed tin. It was a black powder, and smelt slightly 
of NHj. On adding water a very slight smell of CjHj was observed, 
but no gas was visibly evolved; the solution became warm. The 
aqueous solution on filtering from the black insoluble residue gave 
with arnmoniacal AgNO, a thick yellow ppt. of AgjCN, which was 
soluble in JINO,, leaving a white and black residue. 

On adding HNO, to the solid HjS was evolved in very slight 
quantity, and a very faint odour resembling mercaptan. The solu- 
tion of the substances in HNO 3 gave with arnmoniacal solution of 
AgNOj a yellow ppt. of AgjCN, and black AgjS and a white ppt. of 
AgCl. 

No cyanide was found, although a fairly large quantity was used 
for the test. 

The method of analysis was as follows : a sample of the finely 
powdered substance ( 1-2 gms.) is added to cold water and well 
stirred. This is filtered into a 500 c.c. flask and residue washed until 
a drop of the filtrate gave no reaction with arnmoniacal AgNO, solu- 
tion. The solution is made up to known bulk. 20 c.cs of this 
solution is run into a warm solution of excess of AgNO, and 20 c.cs 


N NH,OH, the ppt. filtered and thoroughly washed with warm 
water. Dilute HNO, (1 con. acid to 5 water) is added to the ppt. in 
the filter paper and the filtrate and subsequent washings collected 


together. The silver in this solution is then estimated by Yolhard’s 
method. The sulphide and chloride present with the Ag,CN, is not 
dissolved by the HNO,, but remains on the filter paper. 

T. — Typical estimation by this method: — 

VliI.irB.Cm(i)r Vol.NE,ONStor 


Expt. 


Vol. of 
OaClfg Soln. 


Zdl. 


VoLKirH*OH. 


AgNOjfrom 

AggCNa. 


exoees A^Os- 


B A 

1 20 20 20 8-85 10-7 

2 20 20 20 8-80 10-625 


7« CaCNj calculating from A = 52-8 •/« (Perotti’s method). 

„ „ „ B = 46-88 ‘/« (Author’s method). 

AgNO. was -09845N and ]m,CNS -09658N 
Wt. of nitrolim 1-8011 in SOOacs. 
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Typical estimationa by Ejeldahl.* 

WtofSab- YoLNEaSOfto ToL of KJTaOE excess Vol. N.NaOHequlT. 
stance. collect ffHt. E^SO.. toK3|. 

■8974 gma 327 c.c8 21'399 o.c8 ll'SOlo.oa 

1’494 „ 32-7 „ 14-29 „ 18-41 „ 

1-254 „ 43-6 „ . 30-694 „ 12-906 „ 

Ho. 1 givea 50-397 % CaCNj estimating all H aa CaCHj. 

2 49-3 

„ 3 „ 50-131 „ 

Mean 49-94 „ 

TJaing metbod B as described under V. the follo-wkg results were 
obtained: — 

1. %CaClfs = 46-88 

2. „ = 46-85 

3. „ = 47-24 

4. „ = 46-89 

5. „ = 47-03 

Mean ‘’/oCaCNj = 4698 

Kjeldahl’s method givea 2'96 per cent. CaCSTj higher than the 
author’s method, and this corresponds to r038 per cent. N. In order 
to find where the discrepancy arises the following esperiments were 
carried out; — A weighed amount of nitrolim was dissolved in water 
filtered and well washed; the CaCN, in the filtrate was precipitated 
as AgCNj using excess of AgNO, (four times the weight of nitrolim 
used), again filtered, and the filtrate so obtained distilled with 
NaOH into standard HjSO^. 

The residue from the nitrolim which Was insoluble in water was 
treated as for a Ejeldahl estimation. 

The following results were obtained; — 

■Wl, of VoI.afNH^, VoI.oJKH-BO, Tol. isNaOH 

Expt. substance. to receive liH,. for excess eqiuT. 

1 1-7964 gms. A 11-027 c.c8 10 50 c.cs 5-27 c.cs -411 

B 5-459 „ 4-373 „ 10-86 „ -847 

Total 1-258 

M » S 

TIf T5 in 

2 2-765 gms. A. 32-764c.es 27-2 c.cs 5-664 c.es -282 

B. 38-212 „ 28-23 „ 9 98 „ -532 

-814 

A. HnmbetB for determination of NHj in aqneous filtrate from Ag, CNj. 

B. „ for H is residue insoluble in water. 

*fesults are calculated for If. solutions— actual solntions used were approxi- 
lijtely H or A, 


VI.- 

Bxpt 1 

„ 3 
„ 3 
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— Change of strength of solution of CaCNj on standing. 

1’6077 gms. of nitrolim were dissolved in water as before and 
made up to 500 c.cs. This solution was well corked up and por- 
tions drawn off and estimated at stated iniervalg by method 
described: — 


Expt. 


[nme of stsnduig. 

?oL of nitrolim 
solution used. 

Vol.K.NH,OH Vol. NH.Oire soMon 

Klnaonuaei for AsNO, toa Ag, OX,. 

1 

a 

0 hrs. 0 mins. 

10 

10 

4'05 1 

1 


h 

>> » 

10 

10 

4125 1 

'=4075 

1 

2 

a 

21 hrs. 

20 

20 

4'00 ^ 

^ = 4-6i 


h 

21 „ 

10 

10 

4 02 ; 

3 

a 

45 „ 

20 

10 

7'85 •, 

■ = 3-95 for 10 c.cs 


h 

45 „ 

20 

20 

7'95 1 

4 

a 

93 „ 

20 

10 

7-975 ■ 

[ = 3-98 


h 

93 

20 

7-5 

8-00 , 


The nitrolim solution under the conditions above is only very 
slowly decomposed. After several days a very slight white deposit 
was formed. 


Till. — ^Variation in strength of a solution of CaCNj containing 
HNO,. 

'9766 gms. of nitrolim was dissolved in water, as before and 
HliOj added. Portions of this drawn off at known intervals of 
time and the CaCN, estimated by methods described; — 


Vol. of nitrolim Vol. N.NH, OH Vol. of NH. CN8 ^ 


Expt. 


Time. 

solution. 

added. 

» ^TO 

for AfNO, from A;, CK,. 

1 

a 

Ohrs. Omins. 

40 O.CS 

20 

9-7251 

1 9-715 C.CS 


h 


40 ,. 

20 

9-7 ' 

2 

a 

21 hrs. 

40 „ 

20 

9-2 ] 

■ 9'2 „ 


h 

21 „ 

40 

. 50 

9-2 j 

3 


69 „ 

40 „ 

20 

8-325 

8-325 „ 

4 


189 „ 

40 „ 

20 

6-425 

6-425 „ 

5 


604 „ 

40 „ 20 

Conclusions. 

3'775 

3-775 „ 


1. NajCNj and CaCNj can be quickly and accurately estimated 
by the method described by the authors. 

2. The method lends itself to examining the rate of change of 
cyanttmide under varying conditions, especially in soils which may 
contain chlorides, sulphides, and nitrogen. 

3. Perotti’s method invariably gives high results. 

4. Kjeldahl’s method likewise gives high results, since all the N 
ground is returned as GaCH,. 
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An improved apparatus for the rapid estimation 
of Specific Gravity. 

G. D. Macdougaid, Dundee. 


A series of standard liquids of known specific gravity is provided, 
preferably arranged in a definite order of gradation in glass receivers 
resembling test tubes. These are mounted upon a stand to enable 
observations to be made transversely through the tubes. A tubular 
device is provided, having a very thin walled terminal extension 
of small capacity adapted to offer as small resistance as possible to 
the conduction of heat between the liquid to be tested and the 
standards. 

A small drop of the fluid to be tested is discharged from a minute 
hole at the end of the terminal extension at, say, a depth of 6 centi- 
metres below the surface of a standard, preferably against the side 
of the tube next the observer. The end of this extension near the 
point of delivery is bent so as to deliver the liquid to be tested in a 
horizontal direction. A scries of such drops may be required in 
different standards to ascertain in which of the standards the liquid 
under test does not rise or fall, in which case the specific gravity of 
the fluid under test is that of the standard. More frequently the 
fluid to be tested rises in one standard and sinks in the adjacent 
standard. When this happens the speeds of rise and fall indicate 
the gravity, and the accuracy depends upon the intervals between 
the standards. For fairly accurate work a difference of ’0005 
(water = 1.) between standards is convenient. This permits of an 
accuracy of '0002. The process is accurate for such a non-homo- 
geneous fluid as milk in standards of common salt solution, the time 
for each observation being from five to seven seconds before the drop 
Begins to break up. For homogeneous fluids the time of observation 
is much longer. 


Discussion. 

Mr. Thomas Jamieson stated that he had submitted this method 
to a severe test, by finding with scrupulous care the specific 
gravity of ten samples of milk by the ordinary method, and without 
calculating the results, proceeded to find the gravities by the new 
method, which requires no calculation. On calculating the gravities 
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by tb« ordmary method it was found that in four cases the results 
were identical; in two oases a difference of — 00025, in three cases 
a difference of — '0005, and in one case a difference of — '00075. 
The last one being the first tried without practice, it was repeated 
when the difference was reduced to— '0005. He did not consider that 
these differences should properly be applied to the new method, but 
rather to the ordinary method, considering the manipulation con- 
nected with it. 

It is seldom that a process is introduced that combines absolute 
accuracy with great rapidity. The usual time that is taken with the 
finding of a specific gravity by the ordinary methods might he put 
at 15 minutes, or say, 1,000 seconds. Now he had found that the 
average time necessary for taking an absolutely accurate specific 
gravity by the new method is only 10 seconds. 

Mr. Geant Hoopee asked if the author had any experience of a 
general application of this method. There were cases where one 
had very small quantities of such substances as oils, turpentines, or 
turpentine substitutes where this method might be usefully applied. 
The speaker, however, imagined that this would entail a very wide 
range of standard solutions. Could the author state what number of 
such solutions he had found it necessary to keep available? 

Professor W. Fsesenips: — Es fragt sich oh bei dieser Methode 
nicht darin eine Fehlerquolle liegt, dass nur ein Tropfen benutzt 
wird, so dass eine geringe Inhomogenitat der zu piufenden 
Fliissigkeit geniigt, um zu bewirken, dass der Tropfen nicht dem 
mittleren spezifischen Gcwicht zu demselben entspricht. 
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On the expediency of appointing a General 
International Permanent Committee to secure 
Uniformity in Methods of Analysis, and in the 
Interpretation of Results. 

B. R. Tatmk. 


ABSTRACT. 

There are few analysts who have not been haunted by the vision of 
establishing a comprehensive international system of uniform analytical 
methods, and probably there are fewer still who believe that it could be 
satisfactorily accomplished. This scepticism, however, although it has 
been a hindrance, has not been a barrier to progress, and no better 
demonstration of this could be found than the excellent work which has 
been done by the Commissions appointed at former Congresses, and 
notably the one the splendid record of whose labours constitutes the 
Seventh Tolume of the Proceedings of the last Congress which had its 
meeting in Rome three years ago. That collection of reports represents 
an amazing amount of work, particularly in connection with the subject 
of the unification of methods of analysis of alimentary substances, and 
it wiU be agreed that the best thanks of this section are due to M. Andre 
of Paris, and to Professor Piutti of Naples, and theh coUaborafeurs, for 
the valuable aid they have rendered in promoting and increasing our 
knowledge of processes for the seientific examination and valuation of 
food stufls. We are also greatly indebted to the Commissions which have 
reported on uniform methods of determining lead, copper, antimony, 
arsenic, gold, silver and sulphur, on systematic sampling, on weights 
and measures, on volumetric analysis and on instruments, but the 
character of the work done in these departments was guaranteed in 
advance by its association with the names of Lunge, Mahno, Wiley, 
Thorpe, and their distinguished colleagues in the investigations. 

Although such excellent work has been done, the question remains 
whether the time has not arrived when its scope should be extended and 
its base widened so as to include every question that may arise in the 
chemical examination of all commercial articles from the receipt of the 
sample to the signing of the report. I beheve there are chemists who 
hojd that such a consummation as this would be as difficult to attain to 
as that of a universal language or a universal religion, but I think 
, there are very few who he inelined to call'in question the opinion 
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that much mutual benefit would result from increased systematised and 
permanent inter-communication between the analysts of aU countries 
with regard not only to systems or processes of analyses themselves, but 
to inferences which can legitimately be drawn from the results obtained, 
Hitherto the efforts made to arrive at unification have, as far as I am 
aware, been confined to analytical methods as such, and have not dealt 
with the interpretation of results, in which, in numerous instances, the 
views and practice even of eminent chemists are “wide as the poles 
asunder,” with the conseguence often that the profession of the analyst 
is discredited in the eyes of the public. The condition of matters in 
this respect at present may fairly be described as chaotic, and it is 
doubtful whether there is such inexcusable diversity of opinion, on 
common ground, among the members of any other similar body of men, 
unless it be politicians. A few concrete examples will serve to 
illustrate this— 

There are not many subjects upon which more labour has been 
bestowed, and more elaborate treatises written, than the analysis of 
water, but the accuracy and refinement attained, and the indisputable 
results as far as figures are concerned, are frequently rendered 
valneless by their interpretation. Some analysts do not hesitate 
to give a report upon the suitability of a water for dietetic purposes, 
based entirely upon the results of the chemical analysis; others 
require, in addition, a bacteriological examination, and there are 
chemists who consider it absolutely necessary to make an examination 
with regard to the source and history of the water. There are analysts 
who assume that the nitric nitrogen, even when present in considerable 
proportion, is of little or no significance, but there are probably more 
who consider it a valuable indicator of possible danger. Then the 
question of the condition of a water such as that of a stream or tidal 
river, in relation to fish life, does not seem to be disclosed by any or all 
of these three forms of examination, and it has been found necessary to 
give these only a secondary place, and to resort to the determirration 
of the amormt of free oxygen, the rate of the absorption of oxygen by 
the organic matter present, and the facility with which the water 
absorbs oxygen from the atmosphere. There can be no doubt that in 
some cases the misinterpretation of the sigmficance of nitric nitrogen in 
potable waters has given rise to serious corrsequences, and it worrld be of 
the greatest importance to have a decided and authoritative statement 
with regard to its import, if present in appreciable proportion. 

Another subject on which there is much divergence of opinion as 
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regards the kt^noes from the results is vinegar. It has been the 
practice of some chemists t||demand that the residual products of the 
acetous fermentation must be present before the article can be accepted 
as malt vinegar, which of course disqualifies distilled malt vinegar. 
There are not a few also who affirm that the souree of the acetic acid in 
certain samples is wood, although this is merely an inference from their 
figures and not the result of a direct chemical test. 

There are few questions with regard to interpretation of results that 
have given rise to more controversy than those relating to brandy, 
whisky, rum and gin, many analysts of eminence holding that a standard 
or limit based upon analytical figures is absolutely unsuitable, while 
others have no hesitation in adopting arbitrary standards for any or all 
of these. Even if such standards were suitable, and were adopted, they 
must necessarily be exceedingly low ones, and must give rise to the 
grossest sophistication of the genuine article by more or less characterless 
alcohol. These remarks apply to all the four subjects referred to. 

Even at the present time there seems to be little unanimity on the 
part of analysts of butter, as to how the results in certain cases should 
be interpreted. Some have taken the position that although no single 
figure may prove admixture or adulteration, the relation or balance 
between two or more of the constituents may disclose it, and no doubt 
this would be a reasonable enough view if the ratios found were outside 
of experience with genuine butters, but this condition has not always 
been observed. 

A further instance of want of uniformity in the interpretation of 
results, is that of the so-called fruit wines. There are chemists who 
demand that these non-alcohofic beverages shall have no other source, 
either wholly or partly, than, the juice of the particular fruit whose name 
they bear. Others again are satisfied with what they call a substantia] 
proportion of the particular fruit juice. 

It is scarcely surprising that there should be sudi divergency of 
opinion with regard to what ought to be legitimately inferred from the 
figures of analysis, because in many instances no inference at all can be 
made. For example, we may have the very best brands of genuine 
Cognac brandy showing exactly the same composition, by analysis, as 
genuinq high class Pot Still Malt Whisky, or even genuine Pot Still 
Jamaica Bum, and in such cases it would be impossible to state which 

the one or the other, without tasting and smelling them, and onjy 
by these means can we determine to which the arbitrary standards for 
bwdy, whisky »nd rum respectively are to be applied. Seeing that 
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diemioal snalysu may not be able to distingnisb between tbe one or the 
other, it must be hopelessly iopoasible ti» determine the quality by iti 
means. 

Another example of this is butter, the beat quality of which will 
often show leas Tolatile acids than a very poor quality. 

What I would plead for is the appointment of a General International 
Permanent Committee or Commission, to secure not only uniformity in 
methods of analyses, with which already great progress has been' made, 
but also in the interpretation of results. The present Commissions 
would naturally be incorporated in this wider scheme. 


That the Institution of Official Methods for Agri- 
cultural Analyses is undesirable unless subject 
to periodical revision. 

By John Hughes, P-I.C. 


Mr. Hughes said he did not propose reading a paper, as it was not 
necessary, but he wished to open a discussion on the abore' 
resolution ; — 

As those present were aware, the Board of Agriculture in this 
country had recently issued official instructions that the analyses 
made under the provisions of the existing Fertilisers and Feeding 
Stuffs Act of 1906 were to he made according to special prescribed 
methods. Bearing in mind the wonderful improvements in methods 
of analyses that were being constantly brought forward, it seemed 
very undesirable to prescribe particular methods for making official 
analyses, because every one knew how difficult it would he to obtain 
official consent to any alteration in such methods. 

No doubt nnder the original Act of 1893, the sellers of fertilisers 
and feeding stufls, were exposed to frivolous and ‘unjust criminal 
prosecution, based upon the analysis of an incompetent or candoss 
local analyst, but such cause of complaint was now quite removed, 
because under the new Act oiy.906 no prosecution could be instituted 
upon the certificate of the local analyst, but it is now necesiajy to 
obtain the consent of the Board of Agriculture, and such consent is 
not to he given until the third portion of the officially drawp aampde 
has beep submitted to the Chief Analyst in Lcmdop. 

Sea. L E 
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ThereJore ttere was absolutely uo necessity for prescribing 
official metbods of analysis, because tbe institution of legal proceed- 
ings of a criminal nature depended entirely on tbe analysis and 
advice of tbe Chief Analyst. 

As regards these official metbods, they appeared to be more 
tedious, and probably, when employed by careless or inexperienced 
operators, may yield more varying results than those obtained by 
tbe present metbods, which are'certainly quicker and more simple. 

Why therefore should the numerous local analysts, who have 
hitherto obtained on the whole very close and reliable results, be 
obliged, upon the command of a non-seientific body like the Board 
of Agriculture, to adopt new methods of analyses, the accuracy of 
which is not assured and which are certainly likely to be improved 
or entirely superseded by new processes in course of time. 

As tbe competence and reliability of the Chief Analyst in Agri- 
cultural Analyses should be absolutely trustwortby, the manu- 
facturers need not fear any injustice being done, or that frivolous 
criminal proceedings will be instituted against them. 

In conclusion, be hoped someone would second the resolution, 
and that the meeting would be allowed by the Chairman to express 
a decided opinion on the same. 


Discussion, 

Mr. W. A. Cox said It being a matter of considerable importance 
to the firm with which I am connected that a uniform method of 
analysis be adopted in respect to the article iu which they are very 
largely interested, I have called upon the majority of agricultural 
chemists acting under the Board of Agriculture in the United 
Kingdom, and found chaotic differences among them regarding 
method. I therefore propose an amendment to the resolution to the 
effect that the adoption of official methods of analysis is desirable, 
provided that the methods adopted are subject to periodical revision. 

Mr. F. J. IlOYD seconded Mr. Hughes’s resolution, but hoped that 
it would be enlarged to include all or any official metbods of analysis. 

J. Hughes’ resolution—" That tbe institution of Official Methods 
for Agricultural Analysis is undesirable unless subject to periodical 
Revision,” was proposed and carried. 

In order to unify the methods of analysis to he adopted for testing 
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resins in oil, tHe International Congress of Applied Chemistry 
proposes to establish hy the agency of Section I., a statement defining 
the estimations which should be utilised in ascertaining the purity of 
the above-mentioned products and the employment of which should 
be strongly recommended to all analysts. 

The Seventh International Congress of Applied Chemistry 
considers that it is desirable to adopt uniform principles in connection 
with the application of Eeference Tests, and is of opinion that (he 
prtposals made by Prof. T. W. Fresenius constitute a suitable basis 
for these principles. 


Sup I’Uniflcation des M6thodes d’Analyse des 
Essences R6sineuses. 

By E. Adah, D.Sc., Belgium. 


Apres les dernieres discussions qui onteu lieu a propos de I’analyse 
des essences de terebenthine, de pin et de resine, on pent dire qu’il 
est hautement d^irable de voir adopter certains chiffres limit^s dans 
I’analyse des produits resineux. 

Les divergences quo I’on trouve dans I’appreciation des essences 
sent dues pour la majeure partie a la complication des essais et des 
mdthodes suivies dans la recherche des fraudes. 

En limitant les methodes d’investigation aux donnees les plus 
constantes obtennes jusqu’a ce jour, il est possible de rwliser une 
unification des resultats. 

Nous examinerons ioi le oas des Essences de terebenthine (tur- 
pentine— Terpcntindl — ^Essenza di trementina); Essences de pin 
(WoodoE — Eienol — Olio di pino) ; I’huEe de resine (Eosin oil — 
Harzol — Olio di resina) ; I’Essence de resine (Eosin essence — Pinolin 
—Harz essenz — Harz spiritus — Essenza di resina). 

Lea diverses fraudes de ces produits peuvent etre decelees par les 
essais suivanis i 

(1°) DenM.—'L^ densite de I’essence de terebenthine pure varie 
dans d’etroites Umitm, entre 0’863 et 0‘875. Parmi les liquides que 
I’on mdlange a I’essence de teidbenthine dans le but de la frauder, 
les produits legers du petrole tiennent la premiere place. Ils ont 

r2 


^ L 
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tous nne density plus faible que la terebenthine. La densite 
moyenne des essences de terebenthine oscille autour de 0'8665 h 

150 c. 

L’essence de pin, eet une ttr^benthine de moindre valeur, retirde 
par distillation des fragments de raeine et de hois des arbres resineux 
que Ton reotifie ensuite. Ces essences auxqtlclles il faqh joindre les 
essences de terebenthine colorees en jaune que I’on trouye dans le 
commerce sous les noms d’essence de Pologne, de Eussie, ou 
d’Hongrie, sont caracteriseea par une odeur piquante particulito, 
dont on ne parrient pas a le debarrasser, et une densite variant 
entre 0'868 ^ O'DQl. 

L’ essence de resine est plus lourde que les deux autres, son poids 
speoifique oscille entre 0’860 et 0 990, c’est un liquide brunhtre 
ayant une odeur particuliere de goudron de hois ou creosote et une 
reaction fortement aeide. 

(2®) Point (f’c6ziZf*'on.— L’examen d'un grand nomhre d’essences 
de terebenthine peimet d’etablir que le point d’eTjullitiondel’essence 
pure est de 166°6 et que 80 % distillent entre 165° et 165°. La 
distillation est pratiquement totalc h 185°. 

L’essence de pin commence le plus souvent a distiller vers 160°. 
La plus grande partie passe entre 165° et 176°. 

La distillation seche de la colophane donne des liquides 
oleagineux qui, suivant la temperature a laquelle ils distillent, 
prennent des noms differents: les liquides bouillant jusque vers 
260° s’appellent essence de rdsine ou pinoline et ceux bouillant 
au-dela de 260° e’ appellant huile de rcsine. On extiait de I’essence 
de rtisine jaune, une essence vive employee surtout comme succedane 
de I’essenoe de terebenthine et de I’buile legere de resine. L’essence 
vive est constituee par les fractions distillant-au^dessous de 170°. 

(3°) Point point d’inflammation est carac- 

teristique pour un grand nomhre d’essenees de terebenthine ; il est 
d’snviron 36°. Ce point est tres abaissfi par la presence d’une faible 
proportion des produits volatils du petrole. 

L’essence de pin s’enflamme vers 100° ; enfin I’essence de resine 
s’enlianune a 123° environ do I’appaieil Pensky, a 155° en vase 
ouvert. 

(4°) Den^ de vofeur.—La densite de vapeui de I’essence dedere- 
Wtidne melangee de produits Idgers du petrole, de I’essence de pin 
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ainsi que de I’essence de resine ne donnent pas d’appreciation 
certaine. 

(6°) DiitMation avec la vapear d'em. — Cette mettiode eat bonne 
oxydee en prodnits acides solubles, tandis que les produits du p6trole 
(huile de graisaage); eHe necesaite I'emploi d’appareils oompliqu^s 
qui tendent a limiter son application. 

(6°) Oxydatim par I’ acide nitrig^.—C’mt pent-etre la meilleure 
metbode quantitative propose© juaqu’ici. En traitant rechantillon a 
froid par 10° sous zero I’essence d© terebenthine est graduellement 
oxydee en produits acides solubles, tandis que les produits du p6trole 
sont laisses inattaques. L’ essence de resine pure cependant laisse 
parfois un leger residu ; maximum constate 2 %, 

(7°) OxydMion par Vande sidfarique. — Cette metbode donne de 
1 a 2 % de matiere insoluble avec I’buile de terebentbine pure. Cette 
metbode ne pent servir pour I’buile de pin dont elle laisse environ 
10 % d'insoluble. 

Je propose de I’abandonner comme metbode quantitative de 
dosage. 

(8°) Pouvoir rotatoire . — Les diverses sortes d’essence de tere- 
bentbine ont sur la lumiere polarises une action bien difl6rente. 
Tandis que I’essence fran 9 ai 86 est laevogyre, les essences americaines 
et russes sont dextrogyres. Mais ce pouvoir rotatoire n’est guere con- 
stant : il varie entre — 31° a — 40° pour les essences de France ; + 
1 i + 6 pour les essences d’Amerique; et aj, = + 9° b + 16° pour 
les essences de Eussie. Etant donne ces divergences, j’estime qu’il 
vaut mieux ne pas s’appuyer sur cette constante. 

(9°) Indice de refraction.— L’essanfe obtenue par distillation de 
la terebentbine avec la vapeur d’eau possede un indice de refraction 
de 1-466 br473. 

L’essence de pin donne pour Ud des valeurs variant de 1'4735 b 
1-489. 

L’essenoe de resine possede Tindice nc le plus eleve: 1-535 b 
T550 b 18°. 

Un grand nombre d’autres essais ont bte indiqubs pour la 
recbercbe des fraudes : quelques uns ont de la valeur, mais beaucoup 
ont un caractbre specieux et ne peuvent etre generalises. 



J’ai doncrfconneur de proposer au Congres le vote de la resolution 
suirsnte : 

“ En Tue d’unifier les methodes d’analyse et de recherclie 
dans I’essai des essences de produits resineux, le Congres 
international de cMmie appliqufe, toot le Tceu de voir 
s’etablir par les soins de la Section I. un tableau dednissant 
les bases a utiliser dans I’estimation de la purete des susdits 
produits et dont I’nsage seirait fortement recommande a tons 
les analystes.” 


This resolution was put to the meeting and carried. 


Note upon Marsh and Gutzeit Test. 

By H. B. Bishop. 


ABSTRACT. 

Presence of impurities, such as lead in the zinc, used for the 
Marsh or Gutzeit test, sometimes causes suspension of hydrogen 
evolution. Addition of a colloid to the acid solution counteracts 
this, and facilitates even evolution of hydrogen. 
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Method for the Determination of Chlorine in the 
Presence of Hydrochloric Acid. 

By C. E. Bolsee and J. W. E. Glattfeid, Dartmouth 
College, U.SA. 


In studying the absorption of chlorine by certain organic sub- 
stances it was desirable to determine the amounts of the reaction 
product HCl and excess Cl frequently and with reasonable accuracy. 
No published method could be found to meet the requirements, and 
the following adaptation of simple titration methods was devised ; — 

Connect two Geisler absorption bulbs, one of which contains H 5 O 
and the other an approximately normal solution of KI, and force 
the mixture of HCl and Cl into the bulb containing the H,0 by 
pressure. Some of the Cl finds its way into the bulb containing KI 
where it is ab.sorbed. Draw a current of air through the apparatus 
by means of an aspirator until most of the Cl has been transferred 
to the bulb containing EL Transfer the KI and I to a beaker and 
titrate against decinormal Na^SjO,. Transfer the contents of the 
other bulb to a beaker containing a little KI in solution, titrate the 
small percentage of I against Na^SjO,, then add pEenolphthalein 
and titrate the HCl against semi-normal NaOH. The amounts of 
Cl and HCl are thus obtained in terms of NsjSjO, and NaOH used. 

The semi-normal NaOH is standardized as follows ; — A Geisler 
bulb carrying a CaClj tube is filled with H,0 and weighed. HCl, 
carefully dried, is run in and the apparatus is again weighed. Tire 
contents are now transferred to a beaker and the known quantity of 
HCl is titrated against the solution of NaOH to bo standardized. 
The solution of Na^SjO, is standardized in the same way with the 
substitution of normal KI for HjO, Na^SjOj for NaOH, and starch 
for phenolphthalein. 

The method was tested as follows : — Two Geisler bulbs, A and B, 
were filled respectively with HjO and normal KI, weighed and 
connected with a rubber connector. B carried a CaClj tube. About 
a gramme of carefully dried HCl was run in under pressure and the 
bulbs were again weighed. Cl was then run in and a eurrent of air 
drawn through the system for about three minutes by means of an 
aspirator. The bulbs were again weighed. The differences between 
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tile sums of the weights of the two bulbs at successiye weighings 
furnish the data for the amounts of HCIand Cl taken. 

The contents of bulb B were transfetted to a beaker and titrated 
against Na^SjO,. The contents of bulb A were transferred' to a 
beaker containing a little El in solution, and the small percentage of 
I set free was titrated against Na^SjO,. Phenolphthalein was then 
added and the HCl titrated against EaOH. From the sum of the 
amounts of I in bulbs A and B the chlorine was calculated, After 
titrating the I from the contents of bulb B it was found that the 
same amount of NaOH had to be used to obtain the end reaction 
with phenolphthalein as was required to bring about the same result 
with an equal amount of HjO, and it was decided that this bulb 
contained no HCl. 

It is of great importance that in all corresponding titrations equal 
amounts of liquid be used. The following table shows the results 
obtained with the weighed amounts of HCl and Cl assumed as 
accurate in calculating errors : — 


HOI by wgt. 

Cl by wgt, 

HCl by tita:, 

Cl bj 6tr. 

Percent. 

error 

HCl. 

Per cent, 
error 

Cl. 

895'9 mgr. 

222'5 mgr. 

891*7 

221*5 mgr. 

■47 

■45 

872’6 „ 

188-3 „ 

873-7 „ 

188-7 „ 

■13 

■21 

903’6 „ 

174-0 „ 

905-8 „ 

173-7 „ 

■24 

■17 

741-5 „ 

200-7 „ 

744-1 „ 

199-9 

■35 

■40 

799-4 „ 

205-5 „ 

802-6 „ 

204-8 „ 

■iO 

■34 

82.3-4 „ 

212-2 „ 

826-9 „ 

211-9 „ 

■43 

■14 

695-1 „ 

296-3 „ 

697-4 „ 

295-0 „ 

•33 

*44 

1112-5 „ 

215-1 „ 

1108-0 „ 

215-9 „ 

■40 

■37 



The Examination of China Wood Oil. 

E. W. BoTIGHTOlf. 


This work was done upon five samples of China wood oil which 
were received directly from the United States Consul at Hankow, 
China, and are believed to be a pure unadulterated product, being 
shipped in seated bottles which were not opened till they reached the 
laboratory. 

From the dark colour of the samples it was judged that they 
were hot pressed. We also received a quantity of tung nuts, from 
which the oil was pressed for us by the V. 0. Anderson Company, of 
Cincinnati. This oU as received was a light clear yellow, differing 
much in appearance from the other dark turbid samples. 

We believe the authenticity of our samples makes the figures 
obtained worth adding to those of other observers.* Most of the 
chemical and physical constants fell within the limits of those 
published. ' 


Serial 

Number. 

Descriptioa. 

.d 

■liS 

e» 

fCQ 

Sapon. 

Number. 

Acid 

No. 

i 

< 

i5| 

“i 

■Ota'S 
,0 tf’3 

l 

Dark yellow Turbid 

■9415 

1-5204 

195-6 

0-8 

Trace 

Pet 

tent, 

0-7 

Fer cent. 

93-2 

2 


•9408 

1-5210 

195-2 

10-2 


1-05 

93-0 

3 

„ „ 

•9428 

1-5236 

194-3 

2-0 


1-04 

94-6 

4 


•9346 

1-5231 

190-0 

7-2 


1-3 

94-1 

5 


■9428 

1-5227 

193-2 

6-6 


1-4 

94-8 

6 

Light „ Clear 

■9421 

1-5211 

193-1 

0-4 


1-2 

95-0 

7 

V V 

•9423 

1-5239 

191-4 

1-4 

71 

0-7 

93-7 


I have given no iodine value in this table, having found it to 
be very variable under different conditions. Ordinarily with linseed 
oil 'S— '3 g. is treated with 30 cc. of Hanus’ or Wijs’ solution, and let 


* L. E. Andes, Drying oils and Boiled oils, page 45. 

Sabin, Tech, of Paint and Tarnish, page 85. 

Lewfcowitsch, Lab. Comp, to Fat and Oil Indus., page 42. 
Moritz Kitt, Ghem. Kevue fiber die Fett- nnd 
Harz-Indus., page 241. 

Jenkins, Analyst, 1898, page 113. 

J. S. 0. 1., 1897, page 195. 

Williams, J. S. 0. 1, 1898, page 304. 
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stand one hour on the lahoratory table. With tung oil the following 
figures were obtained: — 


Sample 

Kumber. 

Weight of Oil. 

Haaas’ 

SolatioQ. 

Time. 

Iodine Nnmber. 

1 

■2002 

30 cc. 

1 hr.. 

262^6 

1 

•3002 



lg9^2 

?, 

■1998 



257^9 

2 

■3000 



19h0 

3 

■1996 



266^0 

3 

■3002 

1> 

ff 

180^3 


It will be seen that the greater excess of Hanus’ solution gives the 
larger iodine number, and that the results from the same amounts of 
difierent oils agree fairly well. This is what would be expected if 
the ratio of oil to Hanus’ solution affects the result. 

To discover if a maximum value could be obtained by increasing 
the amount of Hanus’ solution for a small amount of oil, ’05 gram, 
of oil was treated with 20, 80, 60 and 100 cc. of Hanus’ solution, 
the oil being pipetted out of a chloroform solution containing 2 g. in 
100 cc. Bottles allowed to stand one hour at room temperature. 


Weight of (Ml. 

Hanus’ Solution. 

Iodine Number. 

■05 

20 cc. 

1965 


30 „ 

209^2 


50 „ 

202^3 


100 „ 

186't 


It will be seen that the maximum seemed to be reached when 30 cc. 
Hanus’ solution was used. 

By repeating this, using '2 g. oil, better checks were obtained, 
but a maximum was not reached with 100 cc. Hanus’ solution, as 
is shown here: — 


Weight of (Ml. 

Haoue' Solution. 

Iodine Number. 

■2000 

20 cc. 

190^6 


« „ 

202^7 


60 „ 

210^6 


80 ., 

219^3 


100 „ 

224^7 
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A third set, using *1 g. of oil with difierent amounts of Hanus’ 
solution, gave the following results:— 


Weight o! Oil. 

^ HasQs’ Solntuin. 

Iodine Number. 

•1000 

60 cc. 

212-5 

„ 

80 „ 

211-8 


100 „ 

206-1 


Thus it seems that one part oil to 600 parts Hanus’ solution seems 
to give about the maximum value due to the relative amounts of the 
two. Hence with this oil we find it is necessary to have present the 
70% excess of Hanus’ solution that is recommended,* but which is 
not necessary for linseed. 

It was noted that upon different days, other conditions being the 
same, greatly varying results were obtained, so the effect of tempera- 
ture was investigated. '2 g. of oil was allowed to remain in contact 
with 30 cc. of Hanus’ solution for one hour at 10°, 25° and 40° C. 
The rise in iodine value with the increasing temperature was very 
marked. 


Temp. loaine Number. 

10°0. 158’0 

„ 164-2 

25°C. 180-6 

„ 174-2 

40“C. 264-6 

„ 249-0 


The poor agreement between duplicates was attributed to varia- 
tions in temperature which may have amounted to a degree. Another 
set was run in in which the temperature was regulateS to one-fifth 
of a degree, and a sample of pure raw linseed oil was tested along 
with the China wood oil. The following are the results : — 


Oil. 

Weight of 

ou. 

Hanus’ 

Bolatioo. 

Temp. 

Iodine 

Number. 

Linseed 


•2 

25 cc. 

15“C. 

174-9 






175-5 





20°C, 

174-9 






174-9 





25°C. 

173-9 






173-0 





30“C, 

176-1 

... 





176-1 


* Bur. of Ohem. Bui. 81. P. 63. 



92 


ou. 

We^ht M 

Hanns' 

Solodoi]. 

Temp. 

Iodine 

Kombw. 

China Wood 

•2 

25 cc. 

IS'C. 

179-3 





178-6 




20°C. 

186-3 





186-9 




25“C. 

190-8 





190-1 




30°C. 

197-2 

1) ••• ••• 

” 


Jt 

196-6 


The iodine value of the linseed oil remained practically constant 
while that of the tung oil increased with the temperature. 

To try the effect of time of contact with the Hanus’ solution, 
two determinations were made standing one hour and two standing 
19 hours at room temperature. 

Rbsuii. 

Time. Iodine Number. 

1 hr. 177-4 

19 „ 260-1 

Another lot of oil was weighed out in -2 g. portions and subjected 
to different but less varying times of contact, with the following 
results: — 


Time. 

Temp. 

Iodine Number. 

1 hr. 

w-e^c. 

186-3 

» 


187-6 

2 hrs. 


190-7 


” 

191-1 

3 hrs. 


192-7 



192-4 

4 hrs. 


193-3 



193-3 


25 cc. of Hanus’ solution was used. W© thus see an increase by 
lengthening the time of contact. 

AH ©f fhe iodine values quoted for the tung oil in the literature 
on th»]lcd)ject seem to have been made with the Hilbl solution. Two 
^eteiltilaations were made by this method ; — 
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Hubl 

Solution. 

Wt-OiL 1 

Iodise Xomber. 

25 CO. 

1 

•1308 

177-6 


•2312 

164’0 


Tour determinations were made, using tLe same amounts of oil 
and Hiibl solution, two at 19° C. and two at 13° — 15° C. 
Tbe iodine values for tke first two were 166'5 and 167'2, and for the 
second two 167’2 and 168'6. TVo more sets were made at tempera- 
tures stated in the following table: — 


Weight of Oil. 

Temp. 

Iodine Knoibar. 

•2 

20-2l'’C. 

159'3 



159-3 


so-src. 

1581 

}) 

I) 

157-5 

using different amounts of Hiibl solution, as was d' 

us’ solution, eight determinations 

were made. 

Weight of on. 

Ettbl Solution. 

Iodine Number. 

•1 

20 cc. 

162-4 


30 „ 

166-7 


40 „ 

164-2 

w 

50 „ 

1661 


Concentration and temperature seem to have but slight effect when 
Hubl’s solution is used. 

Using Wijs’ solution in the same way: — 


Weight of Oil. 

WijB* Solution. 1 

Iodine Nnvber. 

■1 

, 

20 cc. 

166-1 



164.8 

?» j 

30”cc. 

172-2 



172-2 

» 

40 CO. 

175-2 

” 


174-6 

)i 





94 


We see here that the maximum is practically reached at 01 g. 


to 40 cc. 

It may be of Interest to quote some of the iodine 

values given 

for China wood oil: — 

Sabin, Tech, of Paint and Varnish 

155-165 

Andes' Drying Oils and Boiled Oils, Ac 

154'6-158'4 

Holly & Ladd, Mixed Paints, Colors, Pigments and 
Varnishes , ... 

163 

Lewkowitsch, Lab’y Comp, to Pat and Oil Indus. ... 

150-165 

Kitt, Chem. Eevuc fiber die Fett- und Hars-Indus., 
p, 241 

155-163 

Jenkins, Analyst, 1898 

149'7-165-7 

J.S.C.I., 1897, p. 195 

165.7 

Williams, J.S.C.I., 1898, p. 305 

156-4-165'6 


Conclusions. 

1. To obtain a maximum iodine absorption 70% excess Hanus’ 
solution must be present, or a ratio of about 1 g. to 60 co. With 
the Hiibl solution 1 g. to 30 ce. is sufficient. 

2. Variations in temperature have a large efiect with the Hanus’ 
solution, but practically no effect from a 10® C. variation with the 
HtibI solution. 

3. With Hanus’ solution, lengthening the time of action largely 
affects the results. 

4. One is liable, if Hanus’ solution be used, to obtain what may 
seem to be an abnormally high figure for the iodine number, running 
as high as 260. If Htibl solution be used, however, pure tung oil 
will give a figure within the limits of published values. 


In using Mcllhiney’s* method for determining the bromine 
addition and substitution values, I obtained &H (iodine=14r8) 
add. value as the average of four determinations and 2'8 (iodine 
equiv. =4’ 4) substitution value. Using a carbon tetrachloride 
solution of iodine monobromide, and taking a large excess of the 
latter, resulted as follows: — 


Sabin. Tech, of Paint and Varnish, 47. 



W^Rht of 

oa. 

Solntion, 

Temp. 

Totnl 

lodino Xo. 

Add. No. 

Sabstitution 

No. 

•15 g. 

?5 CO. 

1.5«C. 

190-4 

151-3 

39-2 

]} 

» 

„ 

191-5 

152-3 

39-2 

J1 


SO^C. 

198-1 

146-9 

51-2 

” I 

” 

>1 

198-1 

U6-7 

51-4 


As has been previously stated, the constants other than the iodine 
value of these samples of China wood oil agreed very well with those 
published by other observers. There are here appended, however, 
certain figures, and reactions of this oil, which the author has been 
unable to find in the literature. 


A Livache oxygen absorption test was made, using '5 g. oil and 
5 g. of litharge. The results follow with some figures on linseed oil 
for comparison: — 


Oil Samples. 

Percent. Oaiu 
in Weight 

24 boors. 

Per cent. Gain 

46 hours. 

Per cent. Gain 

96 hours. 

China Wood (1) 

•11 

•99 

3-64 

(1) 

None 

■91 

2-84 

(2) 

•23 

3-37 

6'82 

» (2) 

•33 

3-39 

8-66 

(3) 

•78 

4-86 

7-6 G 

.. (3) 

•85 

6-82 

7-98 

Linseed (1) 



12-90 

13-74 

„ (1) 

— 

12-87 

13-54 

(2) 


12-77 

13-54 

- (2) 

— 

12-94 

13-51 


It will be seen from this that for 96 hours the oxygen absorption 
is much less than for linseed. 


Upon heating one hour in an air oven at 105° C. in a shallow 
dish, a skin formed on the surface of the oil and the gain in weight 
varied from 0’23 to 0'75%. 

The Liebermann-Storch* rosin test when made with the alcoholic 
extract of tung oil gave a claret colour which was not the violet of 
colophony, but resembled the colour given by Dammar gum. 

The Stannic-Eromidet rosin test gave a violet colour which might 
be mistaken for rosin. 


•X S.'C. I., 1888, pp. 135-136. 
t Allen, Com. Org. Anal, 11, 463. 



When a solution of iodine in some such solvent as eUorofoTm 
or carbon bisulphide is added to tung oil a dark jelly results.* 
Mixtures of linseed and tung oil in different proportions were made 
and this test applied. Result 
Composition of Mixture — 

Linseed 50 % 

Tnng60%... 


Linseed 80 % 
Tiing20%... 
Linseed iio % 
Tung 10%... 
Linseed 95 % 
Tung 5 % ... 


Solidifies immediately. 
Solidifies immediately. 

No solidification in 48 hours. 
No solidification in 48 hours. 


By slightly modifying this procedure 10% of tung oil may be 
detected. An equal volume of chloroform solution of iodine is added 
to the oil in a large size test tube and heated on the steam bath till 
the chloroform is driven off. The tube is then heated one hour in an 
oil bath at 200^ C. This will solidify a mixture of 90% linseed and 
10% tung oil, while straight linseed remains liquid. 

Another test which will identify 10% of tung oil in a mixture 
of the two is as follows : In a glass stoppered tube place about 10 c.o. 
of the oil and 10 c.c. strong nitric acid. Shake well and place in 
ice water. On standing the oily layer will solidify if 10% tung oil 
be present. 

The considerable difference in the refractive indices of linseed and 
tung oil makes easy the approximate estimation of them in a mixture 
as is shown here: — 


Composition. 


Tung oil ... 
Tung oil 6 % 
Linseed oil 95 % 
Tnng oil 10 % 
Linseed oil 90 % 
Tnng oil 20 % 
Linseed oil 80 % 
Tung oil 60 % 
Linseed oil 60 % 
Linsepd ... 


. Index 15*6®C. 

(Galcalatcd.) 

1-52.38 



1-4866 

1-4862 

1-4882 

1-4882 

1-4922 

1-4921 

■ 1-503/ 

1-5040 

1-4842 

— ■ 


These tests and results are preliminary to the detection of varying 
amounts of ®na wood oil in varnish, which I hope to work upon 
in the near future. 

My t hanks are due to Mr. Peny H. Walker for directing this woik. 
Lewkowitsch, Oils, Fats ^ud Waxes. 
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MSthode d'analyse des Huiles assentielles con- 
tenant des Alcools Terp4niques tertiaires. 

Par VicTOB Botji^z. 


Lb dosage des alcools, principe si important, dans les essences, 
se fait eouramment par I’etherifieation h, I’anhydride acetique, Mais 
ohacun salt que les alcools tertiaires ne se laissent pas ^tMrifier 
facUement ; c’est ii cause de cela que deux des principaux alcools 
des huiles essentielles : le linalol et le terpineol, n’ont pu etre dosds 
jusqu’a present. C’est la laenne que ma methods est yenue comhler 
en partantd’un principe susceptible de generalisation ; la dilution de 
I’alcool 4 ethdrifier dans un solvant neutre ou indifferent. J’ai demon- 
tre dans mes communications preliminaires, parues dans le bulletin 
de la Socletd chimique de France, qu’il est n&essaire que la dilution, 
soit taite dans un milieu indifferent. Depuis ces notes j’ai modifid 
ma methods et c’est ainsi amelioree que je la pr^ente en extrait ici’ 

Tableau d’akalysbs compabaiives d’Esseuces mvesses 

PAR U MilHODE OOUBAtfIB ET LA JKtHODE BOULEZ. 


Kature 
des efisences. 


1. Linaloe 

2. Linaloe 

3. Cedre 

4. Patchouly .. .. 

5. Petit grain Paraguay . i 

6. G4ranium d’Afrique . . 

7. Geranium d’Afrique . . 

8. Kuro-Moji . . . . . • 

9. Lavande suspects . . . . 

10. Lavande 

11. Lavande 


M4tbodd courante. 

H^tbode Boulez. 

Ethers, 

Alcool like. 

Ethers. 

Alcool libra. 

% 

% 

% 

% 

8-80 

48-08 

8-80 

81-04 

6-20 

40-00 

6-20 

76-1.0 

7-65 

8-51 

7-65- 

33-41 

7-45 

21-60 

7-45 

48-88 

31-35 

28-06 

31-35 

45-16 

16-97 

57-44 

16-97 

80-47 

18-60 

61-93 

18-60 

67-23 

11-27 

29-17 

11-27 

40-59 

34-23 

27-70 

. 34- 23 

39-71 

25-82 

25-43 

25-82 

59-01 

31-52 

23-05 

31-62 

61-07 


Pour rendre dvidente la superioritc de ma m^thode void en un 
tableau comparatif des r&iultats obtenus par la mdhode courante. et 

parmamdthodeappliqu&s 4 diverses huiles essentielles, quiprouvent 

^^si que par ma mdhode on arrive encore a pteetrpr plus avant 
Sul' a 



dans la composition des essences, en faisant 'ressortir I’existence de 
prinoipes alcooliqnes qui avaient fchapp^ & la determination jusqu’a 
ce moment. 

Ces oMflres sont probants et d^montrent que dans tons les cae, 
ma mMhode donne des resultats intoessants. Sans les discuter, 
ee qui allongerait ce r&nme, il est nfcessaire de fairs remarquer que, 
notamment pour les essences delinaloe, dont 1’ analyse est impossible 
jusqu’a pr&ent, et pour les essences de lavande, qUe Ton arrive a 
falsifier tres habilement, ma methode permettra de reoonnaitre les 
essenees suspeotes. 

Pour effeotuer I’analyse de ces essences par ma m^tbode, on 
opere d’abord le dosage des ethers eomme d’ordinaire et Ton deter- 
mine ensnite les alcools de la maniere suivante : 

Je pese dans un ballon de 250 c.c. un gramme environ de I’essence 
4 examiner et 25 o.o. de meta-xylene (poids 22 gr. environ), on y 
ajoute 40 gr. anhydride acetique, 3 gr. acetate de sodium fondu, et 
I’on fait bouilbr environ nenf henres. On verifie le poids du flacon 
avant et api^s la ouisson pour s’assurer qu’il n’y a pas eu de pertes. 
On laisse refroidir, additionne d’environ 50 gr. d’eau distiUee, 
chauffe une demi-beure au bain-marie, separe I’eau 4 I’entonnoir a 
decantation, fait m eevl hvage 4 I’eau distiUee chaude, recueiUe le 
melange essence-xylene dans un fiacon sec, met du sulfate de soude 
anhydre et apres refroidissement filtre. Sur 5 gr. environ du 
filtrat et apres neutralisation exacte de I’acidite fibre, on fait ecouler 
25 0 . 0 . de soude alcoolique titree et apfSs saponification on titre 
comme d’habitude les ethers formes. D faut rarement prolonger 
la duree de I’ebullition; quelquefois il n’est pas necessaire de faire, 
enire aussi longtemps. Outre le linalol et le terpineol j’ai pu 
encore acetyler inte^alementia terpine, qui fonctionne bien comme 
un alcool di-atomique. 

Les modifications que j’ai fait subir 4 ffla methode sont ; dilution 
plus grande dans le solvaut neutre de I’essence 4 etherifier (done 
moins d’essenoe 4femployer, ce qui n’est pas 4 dedaigner) ; suppres- 
sion du lavage au carbonate de soude et reduction 4 un seul lavage 
4 I’eau pure des lavages successifs habituels. On salt 4 queUes inani- 
pulations et teactions compliquees on doit avoir reoours pour 
obtenir les ethers des alcools tertiaires ou autresj^ui sont detruits 
par retherifleation ; ma methode pourrait encore ^ouver une appfi- 
ll^on plus generale pour la preparation de ces ethers. 



The Analysis of Shellac. 

By PiiKiE C. MoIlhinet, PLD., 7 East 42ni Street, New York 


ABSTBACT. 

The ainalytical ezammatiou o4 shellac to determine its purity 
has become in the last few yep.rs a matter of increasing importance. 
The most important adulterant is common rosin or colophony. The 
methods which hare been employed to detect and determine this 
adulterant have been a determination of the acidity of the sample 
which has not been found satisfactory, the determination of the 
iodine figure first by the old Hubl process and later by the improved 
Wija-Langmuir process. The Wijs-Langmuir process is the one 
in most common use at the present tipae in the United States and 
gives results that are very satisfactory within known limitations. 
The principal objection to it is that it is an indirect method. The 
author describes the details of procedure of a method of analysis in 
which the rosin is actually separated from the shellac so that it may 
be weighed, examined, and exhibited. The method consists of the 
following stepe 

1. Solution by gentle heat of 2 grams of the shellac in 20 c.c. 
of absolute alcohol. 

2. The addition with agitation of 100 c.c. of petrolic ether. 

3. The addition with agitation of 100 c.c. of water. 

4. The thorough agitation of the separated petrolic ether with 
the aqueous diluted alcohol and its separation from the latter in 
a tapped separator. 

6. Washing the petrolic ether with a little water. 

6. Filtering the petrolic ether solution into a dry separator. 

7. The addition to the petrolic ether solution of 25 c.c. of 
standardised approximately N/5 NaOH in 50 per cent, alcohol 
and the agitation ofHhe two together followed by their separa- 
tion on standing. 

8. Drawing ofi! into a tared flat-bottomed vessel the aqueous 
alkaline layer. 

, 9. Washing the petrolic ether with a little 50 per cent, 
alcohol and addition of tho washings to the alkaline solution 
in the dish. 

10. Neutralisation of the whole of the soda in the alkaline 
liquid by the appropriate volume of standard hydrochloric acid. 

11. Evaporation o^ ^o neutralised alkaline solutimi to dry- , 
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MSS, weighing and subtracting the weight of the NaCl as deter- 
mined by a separate experiment on the Ny5 soda solution. 

Results are quoted showing that the lower pure grades of shellac 
give approximately 1'5 per cent, of extract which requires about 
7/10 c.c. of N/10 alkali to neutralise that produced from one gram of 
shellac. The higher grades of shellac may give up to 2'5 per cent, 
of extract. 

Rosin is stated to give approximately 85 per cent, of its weight, 

and the calculation is made by the formula ; 

°L extract found minus ^°L i 

^ s ~ L rosin present. 

85 minus 2 /o ^ 


Ueber eine quantitative Bestimmung der 
Fettsauren in Fetten, Oelen und Seifen, 

Dr. Eaki, Bbacn, Berlin. 

Die direkten Methoden der quantitativen Bestimmung der 
Fettsauren versagen fast alle. Mit Hulfe indirekter Methoden 
dagegen lassen sich, wie z. B. aus der Terseifungszahl die ^ 
Fettsauren berechnen. 

In ahnlicher Weise kann man die Fettsauren derart bestimmen, 
dass man das fettsaure Kalinm oder Natrium in geeigneter Weise 
in die Silbersalze aberfiihrt und aus der Menge des gebundenen 
Silbeni die Fettsauren berechnet. 


Deteprriination of Sulphur Dioxide in Dry Gases. 

By T. Lyhton Bbiggs. 

ABSTRACT. 

Orsat apparatus made available for the purpose by use of cliromic 
acid in concentrated phosphoric or sulphuric aoid solution. 


Peof. Philip Beowniug read a 

Report of Work in Analytical Chemistry in 
American Universities and Colleges during 1906>08, 
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An Abstract of the Methods of the United States 
Steel Corporation for Commercial Sampling and 
Analysis of Iron Ores. 

By J. M, Camf. 


Iron Ore Sampling in General. 

A lirief introduction upon iron ore sampling emphasizing the 
latitude necessary under different conditions is given. 

Car Sampling at Producer's End. 

Samples are taken uniformly over the surface of the cars on 
parallel lines or over a zigzag course. Very lumpy ore is sampled 
by the rope net system. The proper proportion between lump and 
fine ore is maintained, and a portion of the ore is reserved in a closed 
can for the moisture determination. 

Cargo Sampling at Consumer’s End. 

Several practices are followed, depending upon the conditions. 
Samples may be taken from each grab during the unloading. 
The general plan is to sample the tops of the piles before unloading 
has commenced, then the exposed faces of ore during the process 
of unloading, or after the greater part of the ore has been removed. 

Car Sampling at Cmsumeds End. 

Not less than ten and as many as fifty equal sized samples are 
taken from each car at points symmetrically arranged on the piles of 
ore in each end of the car. The proper proportion of lump and fine 
ore is maintained, and a portion of the sample is reserved for the 
moisture determination. 

Preparation, of Samples in General, 

The ideal practice of preparing samples is outlined. 

Preparation of Sample at Producer’s End. 

The sample is dried, and alternately crushed and quartered until 
about three ounces remain. This amount is crushed until it will 
all pass through a hundred mesh sieve, and constitutes the sample 
for analysis. 

Preparation of Sample at Consumer’s End. 

The practice is essentially the same as previously outlined. 
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METHODS or ANALYSIS. 

Ison. 

One-half to one gram of the sample is dissolved in hydrochloric 
acid and stannous chloride. The determination is completed by the 
hichromate or the permanganate titration. The residue, if sus- 
pected of containing iron, is fused with sodium carbonate, the 
fusion is acidified and the iron titrated. 

SlUCA. 

Hydrofluoric Acid Method. 

One gram of the sample is dissolved in hydrochloric acid and the 
solution evaporated to dryness. The residue is dissolved in dilute 
hydrochloric acid and hot water, the insoluble matter is filtered ofi, 
■ ignited, and weighed. The residue is treated with sulphuric and 
hydrofluoric acids, the silica being determined by difierence. 

Using one to jive gram when all err part of the Filtrate is used far the 
Phosphorus or other determinatim. 

One to five grams of the sample arc dissolved in hydrochloric 
acid, the solution is filtered and the filtrate evaporated to dryness. 
The insoluble residue is fused with sodium carbonate, the fusion is 
acidified with hydrochloric acid and evaporated to dryness. The 
residue containing the greater part of the iron is dissolved in hydro- 
chloric acid, and if the solution is to be used for the phosphorus 
determination, the excess acid is evaporated and nitric acid added. 
The residue from the fusion is moistened with dilute hydrochloric 
acid, and dissolved in hot water. Both solutions are filtered into 
a suitable flask if the phosphorus determination follows, otherwise 
into a volumetric flask. Ihe residue is ignited and weighed as 
silica. 

Fhosphobus. 

Fvdors Method. 

The entire filtrate obtained in the preceding determination, or 
an aliquot part of the filtrate in the volumetric flask, after being 
boiled with nitric, acid is rendered ammoniacal, and nitric acid is 
added mth from 5 to 10 c.c. in excess. To the solution heated to 
80° C. ammonium molybdate solution is added, the flask is agitated 
and the precipitate allowed to subside. The determination may he 
iiOifipleted gravimetrically : by direct webbing of the yellow pre- 
cipitate on a tared filter after drying at lt0-120° C. ; or by dissolv- 
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ing this precipitate with ammonium citrate solution, reprecipitat- 
ing with magnesia mixture and estimating as magnesium pyim- 
phosphate. The estimation may he effected volumetrically : with 
titration of the yellow precipitate by the acid alkali method; or 
after solution in ammonia and reduction with zinc by the perman- 
ganate titration. 

Direct Determinatim of the Soluble Phosphorus. 

One to five grams of the sample are dissolved in hydrochloric 
acid, the excess acid is evaporated and the solution is filtered into 
a suitable fiask. Ammonia and nitric acid are added, as previously 
described, and the determination is completed by one of the methods 
already given. 

By Ignition of the Insoluble Residue. 

One to five grams of the sample are dissolved in hydrochloric acid 
and the solution is filtered. The insoluble residue is ignited and 
transferred to the filtrate, which is evaporated to dryness. The 
residue is dissolved in hydrochloric acid, the excess evaporated, and 
nitric acid is added. The solution is filtered into a suitable flask 
and the determination completed as previously described. With 
unknown ores, and at regular intervals with all ores, as a check, 
the insoluble residue is fused as outlined under the Fusion Method. 

When Titanium is Present. 

Two grams of the sample are fused with sodium carbonate, the 
fusion is disintegrated with hot water and the residue filtered offi 
The filtrate is acidified with hydrochloric acid and evaporated to 
dryness. The residue is moistened with dilute hydrochloric acid, 
dissolved in hot water, the solution is filtered, and the determina- 
tion is completed in the usual manner. The phosphorus may be 
separated from the large amount of sodium chloride present in the 
filtrate by precipitation with a ferric iron solution and ammonia. 
The resulting precipitate is filtered off, redissolved in nitric acid, 
and the determination is completed as previously directed. 

Alumina. 

Phosphate Method. 

For this determination the hydrochloric acid filtrate from the 
silica, representing one gram of the sample, or the hydrochloric 
acid solution of the precipitated iron and alumina in the gravi- 
metric estimation of manganese is used. To the cool, dilute solu- 
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tion, a solution of ammonium pLospliate is added, tken ammonia 
until a faint precipitate persists. THs is dissolved with c.o. of 
strong hydrochloric acid, and a solution of sodium hyposulphite is 
added. The solution is heated to boiling, ammonium acetate and 
acetic acid are added, and boiling is continued ten minutes. The 
precipitate is filtered off, ignited, and weighed as aluminium 
phosphate. 

EtTier Method. 

One to five grams of the ore are dissolved in hydrochloric acid 
the solution is filtered and evaporated to dryness. The residue is 
subjected to hydMuoric acid treatment; it is then fused with 
potassium bisulphate, the fusion is dissolved in hydrochloric acid, 
and the solution evaporated to dryness. The residue containing the 
greater portion of the iron is dissolved in hydrochloric acid, S. G. 
ri3, the solution is transferred to a separatory funnel and an 
ether extraction made. The acid solution is drawn off and com- 
bined with the dissolution obtained by dissolving the residue from 
the fusion. The ether is evaporated, and any ferrous iron present 
oxidized. A basic acetate precipitation is made, followed by an 
ammonia precipitation, the second precipitate being ignited and 
weighed as oxides of iron, alumina, and phosphorus. The iron 
is determined by fusion with sodium carbonate and solution in 
hydrochloric acid, or by direct solution in hydrochloric acid and 
stannous chloride, with subsequent titration. The weight of the 
combined oxides minus that of the* ferric oxide and phosphorus 
pentoxide gives the weight of alumina. 

Manganese. 

Grammetrio Method. 

The solution, representing one gram of the sample, after fusion 
of the insoluble residue and separation of the silica, is boiled with 
nitric acid. A basic acetate separation is then made, if more than 
1 per cent, manganese is present, two separations are efiectedi The 
filtrate, or the combined filtrates are heated to boiling, and the 
manganese is precipitated by the addition of ammonia and ammonium 
persulphate. After ten minutes boiling, the precipitate is filtered 
off, ignited, and weighed as manganese tetroxide, of it may be 
dissolved, repfecipitated, and estimated as manganese pyrophosphate. 
The ignited precipitate of magnanese tetroxide i* liable to be con- 
^inated with small amounts of silica, which may be determined 
iin^ ducted from the original weight. 
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Vdhard’s Method, 

One or two grams of the sample are dissolved in hydrochloric 
acid. Nitric acid or potassium chlorate is added, and the excess 
acid evaporated. The solution is diluted, transferred to a volu- 
metric flask, and zinc oxide emulsion is added. An aliquot part 
of the solution is taken, heated to boiling, and titrated with per- 
manganate. Or the titration is effected in the entire solution in the 
presence of the iron precipitate. 

Cdour Comparison or Titration Method. 

One gram of the sample is dissolved in hydrochloric and sul- 
phuric acids, and evaporation is conducted until sulphuric acid 
fumes appear. The solution is transferred to a small volumetric 
flask, and an aliquot portion is transferred into a test tube if for 
colour comparison, or into a small flask if for titration. The solu- 
tion is heated, and the manganese oxidized by silver nitrate and 
ammonium persulphate. The manganese is estimated by compari- 
son of the permanganic acid colour against a standard, or by titra- 
tion with sodium arsenite. If the insoluble residue is suspected of 
containing manganese, it is filtered off and decomposed with hydro- 
fluoric and sulphuric acid treatment. 

Peroside Reduction Method. 

One-half to three grams of the sample are dissolved in hydro- 
chloric acid, the residue being subjected to hydrofluoric acid treat- 
ment if suspected of containing manganese. The solution is 
evaporated almost to dryness, nitric acid is added, the solution 
boiled until clear, and the manganese is precipitated with potassium 
chlorate. The solution is cooled, diluted, and a definite amount of 
hydrogen -peroxide is added. After reduction, the excess peroxide 
is determined by permanganate titration, the relative value between 
these solutions being known. 

Limb. 

The filtrate from the persulphate precipitation of the manganese, 
after the basic acetate or ammonia separation of the iron and alumina, 
is Hied for this determination.' After the addition of ammonium 
oxalate and ammonia, the solution is evaporated to a volume of 
C.C. ' Ammonia is again added, the solution is boiled, the pre- 
cipitate is filtered off, ignited, and weighed as lime. The ignited 
prscipitate is liable to be contaminated with small amounts of silica, 
which may be determined and deducted from the original weight. 
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The precipitate may be dissolved on the filter in dilute sulphuric 
acid, and the lime determined by permanganate titration. 

Uagnesia. 

The filtrate from the calcium oxalate is made slightly acid with 
hydrochloric acid and a solution of ammonium phosphate is added. 
The solution is cooled, then 25 c.c. of ammonia are slowly added. 
After continuous stirring for one hour, or after sufficient time on 
standing for complete precipitation, the precipitate is filtered off, 
ignited, and weighed as magnesium pyrophosphate. 

SULPHUB. 

Fusion Method, 

One gram of the sample is fused with sodium carbonate pnd a 
little potassium nitrate. The fusion is disintegrated in hot water 
and the solution filtered. To the filtrate a slight excess of hydro- 
chloric acid is added, the solution is heated to boiling, and the 
sulphur precipitated with barium chloride. The precipitate is 
allowed to subside, is filtered off, ignited, and weighed as barium 
sulphate. If the ignited precipitate is suspected of containing 
traces of silica, it may be purified by the addition of a drop of 
sulphuric and a few c.c. of hydrofluoric acids. 

Wet Method. 

Five to ten grams of the sample are dissolved in aqua regia, and 
the solution is evaporated to dryness. The residue is dissolved in 
hydrochloric acid and the excess acid evaporated. The solution is 
filtered, the filtrate is heated nearly to boiling and barium chloride 
added. The excess acid is again evaporated, the solution is diluted, 
the precipitate allowed to subside and the determination is con- 
cluded as previously described. 

Ignition Loss. 

One gram of the sample is ignited in a crucible with a closely 
fitting cover until constant weight is obtained. 

Moisttteb. 

Ilot less than two kilograms of the sample reserved for the 
moisture determination is dried at 100° C. until constant weight is 
obtained. 



Rapid Analysis of Babbitt Metal. 

By Pemy H. Waikee and H. A. Whitman. 
Bureau of Chemistry, Washington, D.C., U.S.A. 


Hcthods for tKe analysis of alloys of lead, tin, antimony and 
copper which, are based upon the separation of lead and copper from 
antimony and tin by the use of alkaline sulphide solutions are all 
exceedingly tedious, though with the necessary care, skill and 
patience, it must be admitted that a method based upon this principle 
gives results of greater accuracy than any of the more rapid methods. 
This method is, however, so tedious that it can seldom be used in a 
commercial laboratory, and when it is used the chances of loss are 
so great that frequently the whole analysis must be recommenced 
after spending several days on the tedious separation. 

The more rapid methods which are often based upon the separa- 
tion of antimony and tin by treatment of the alloy with nitric acid 
are open to the serious objection that one portion of the alloy is used 
for several determinations and the errors in separation appear again 
in the determination of the individual metals. 

It is highly desirable that we have a method using a separate 
portion of the alloy for each determination, and that the metal to be 
determined in each case be dissolved before it is determined. Except 
for the method of separating copper (and even here Fresenius (Quanti- 
tative Analysis, Vol 1, p. 684) gives a similar method of separating 
•opper from nickel), there is no new method suggested in the scheme 
we present. The details of the various determinations have, however, 
been studied and sources of error in the determination of lead and 
copper are pointed out, so that by following the method as described 
and applying the proper correction, as accurate results can be 
obtained as by the alkaline sulphide process in a fax shorter time and 
with much less labour. 


The Method. 

Coffer . — ^Weigh 1 gram of the alloy into a 260 c,c. beaker, add 
20 c.c. hydrochloric acid and 5 c.c. water, heat and complete soluticm 
by adding nitric acid in small amounts. With most alloys solution 
can be effected in a very few minutes and without adding more than 
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one or two c.c. of nitric acid. Evaporate off the acid on steam bath. 
It is not necessary to carry to complete dryness, bnt practically all 
the acid should be driven ofl and the residue should be pasty. Add 
35 c.c. of a solution made of ^ grams tartaric acid, and 260 grams 
potassium hydroxide, the whole being made up to 600 c.c. with 
water. Heat on the steam bath until solution is completed, add 
25 c.c. water, boil, add 25 c.a of a 0-2 per cent, invert sugar solution, 
boil for two minutes, filter through asbestos, wash the precipitate of 
Cu, 0 with water, dissolve in nitric acid, catching the copper solution 
in a 200 c.c. flask, and determine copper by any good volumetric 
method. We have found that equally good results can be obtained 
by following Low’s Iodide Method (J. A. C. S. 34, 1082, 1902), or by 
Jamieson, Levy and Wells’ Thiocyanate and lodate Method 
(J. A. C. S. 30, 760, 1908). The results are uniformly a little low. 
'This error is not due to volumetric methods employed, both of which 
give exceedingly accurate results; but nearly 6 per cent of the copper 
present is not precipitated as Cuj 0. This loss is uniform, for if we 
add 6 per cent, of the copper determined, the result will be the per 
cent, of copper in the alloy. 

The statement is frequently made that if a babbitt metal is decom- 
posed by nitric acid, evaporated to dryness, taken up with nitric acid 
and filtered, that copper can be determined in the filtrate with an 
error of not more than one or two tenths of one per cent. This is not 
the case : the error with an alloy containing 5 per cent, of copper will 
frequently be from -5 to '7 per cent., while by the method described 
above without correction the error will be less than -3 per cent., and 
by applying the correction this error is removed entirely. 

Leod . — Dissolve 0'5 to 1 gram alloy in a 350 c.c. beaker as in the 
determination of copper, when solution is complete, evaporate to dry- 
ness on the steam bath, add 6 c.c. strong hydrochloric acid (with as 
much as 10 per cent. Sb use 10 c.c. HCl), warm for a few minutes, 
remove from steam table, add, with stirring, 150 c.c, 95 per cent, 
alcohol, let stand at room temperature for two hours, filter on a Gooch 
crucible, wash with 96 per cent, alcohol, using about 100 c.c. Suck 
as dry as possible, dry crucible in an air bath (one hour at 106° C. 
is sufficient, though the lead chloride can be heated at 160° with 
p^ect safety). Weigh as PbClj, add ’0085 gram to the weight 
of the precipitate and multiply by '74478, the product gives the 
weight of lead. 
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The method of separating lead as chloride has been used by several 
authorities. G. W. Thompson* (Stillman— “ Engineering Chem- 
istry,” 3rd ed,, p. 401) separates as chloride and then determines as 
chromate. Olsen (“ Quantitative Analysis,” p. 136) separates and 
weighs as chloride. Neither of these authors, however, gives methods 
which can give correct results, for the solubility of lead chloride in 
mixtures of alcohol and hydrochloric acid seems to have been over- 
looked by both. This may cause errors of several per cent, if the 
conditions are not made uniform and allowance made for the lead 
chloride dissolved. The amount of acid present is also of importance. 

If a large amount of hydrochloric acid is present the liquid will dis- 
solve more lead chloride; if too little acid is present there is danger 
of precipitating oxychlorides of antimony or tin. We have found, 
however, that the above proportions of acid and alcohol will cause 
no precipitation of metals other than lead and will dissolve an amount 
of lead equal to the correction applied. This holds true for alloys 
high in lead and for alloys high in tin. 

Antitimy is best determined by W. H. Low’s method (J. A. C. S. 
29, 66), which we have slightly modified as follows ; To 1 gram alloy 
in a 450 c.c. Erlenmeyer flask, add 10 to 15 c.c. strong sulphuric acid, 
heat on hot plate until alloy is thoroughly decomposed. This is 
generally accomplished in about 30 minutes from the time fumes 
of SO, begin to be given off. Cool, add 200 c.c. water and 20 c.c. 
strong hydrochloric acid, boil to make sure that all SO, is driven 
off, cool and titrate rapidly with potassium permanganate which h^ 
been standardised against metallic antimony. The true end pomt is 
when a pink colour shows after agitating the liquid, though this pink 
will very soon disappear. The only change we make in fte Low 
method of procedure is to add somewhat less hydrochloric acid. The 
results are sufficiently accurate for commercial purposes, but the 
tendency is to get results ’3 to -4 per cent. high. 

Tin is also worked by W. H. Low’s method, except that we have 


* In Thompson’s original article which was pubUshed in J. Sac. C^”- 
Ind. 16 ! 179 - 182 , 1896 , he states that by usrag as he does potasaim 
along lik hydrochloric acid the amount of lead left m after “ 

cSyslcohol amounted only to 0-3 per cent, when hewasw^^^^^^ 

solder, and in a private communication since this ^ 

tells ns that he makes an allowance for the lead chlonde dis o - 

towever, woighs Jiis lead as chfomate. 
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found it more satisfactory to use a separate portion of the alloy and 
reduce with steel turnings instead of with metallic antimony. Treat 
from '3 to 1 gram of alloy (do not use an amount of alloy containing 
more than -2 gram tin) in a 450 c.c. Erlenmeyet flask with 10 to 
15 C.C. strong sulphuric acid, heat on t(ie hot plate until the alloy 
is thoroughly decomposed, cool, add 200 c.c. water, 30 c.c. strong 
hydrochloric acid, and about 1 gram of steel turnings, heat and when 
reduction appears complete, but before the last particles of steel 
have dissolved, place a two-hole rubber stopper in the neck of the 
Erlenmeyer flask — one hole of the stopper should carry a tube reach- 
ing below the surface of the liquid, the- other hole should carry the 
short arm of a bent tube, the long arm of which reaches nearly to 
the bottom of a 100 c.c. Erlenmeyer flash containing a solution 
of sodium bicarbonate, this small Erlenmeyer is held on the bent 
tube by a cork which has a notch cut in it to act as a vent. Through 
the tube reaching below the surface of the liquid in the large Erlen- 
meyer pass a current of carbon dioxide, heat to boiling until all steel 
is dissolved, continue passing CO, and cool as quickly as possible; 
loosen stopper, but let current of COj continue, add cautiously some 
starch solution and titrate with N/IO iodine. It is necessary to abso- 
lutely exclude air and to standardise the iodine solution with pure 
tin. Results are accurate. 

To test the copper method, amounts of copper, tin, antimony, and 
lead were weighed out in the proportions of about 4 copper, 13 lead, 
8 antimony, and 75 tin, the copper being weighed accurately each 
time and the copper determined in the mixture as described. The fol- 
lowing results being obtained: — 


Weight of 
- mixed metaL 

Chopper takeo. 

Copper 
by tatratlon. 

Copper calculated 
by t^ing 106 per cent, 
of copper 
by titration. 

Grams. 

Grams. 

Grams. 

Grama. 

1 

■0446 

■0417 

■0442 

1 

•0446 

•0422 


1 

■0446 

■0418 

■0443 

2 

■086.S 

■0799 

■0847 

2 

•0848 

■0803 


1 

■0407 

■0376 


1 ' 

■0407 

•0382 ■ 

■0405 


Ill 


An alloy, No. 4873, containing 4’ 66 per cent, copper was then 
taken and the following results obtained: — 


Weight of 
alloy taken. 

Per cent copper 
by titratioiL 

Per cent, copper 
by taking 

106 per cent, of copper 
by titratioiL 

Glams. 

2 

4-35 

4'61 

2 

4-34 

4-60 

2 

4’49 

4'75 

2 

4-42 

4-68 

2 

4-43 

4-69 

1 

iH) 

4’66 

1 

4-37 1 

4-63 

1 

4-35 

4 ' 6 \ 

2 

4-43 

4-70 

2 

4-39 

465 


Average by proposed method, 4'66. Alloy No. 4,873 had been 
previously analyzed by the alkaline sulphide method with the 
following results on copper : — 4'60, 4’98, 4’37, and 4'68, giving an 
average of 4'66, the same as by the proposed method. Not only are 
the determinations carried out by our method much more rapidly 
than by the alkaline sulphide method, but the individual determina- 
tions agree better among themselves. 

To test the lead method a similar method was followed, the 
metals being taken in about the same proportion as for testing the 
copper determination. Tarying amounts of strong hydrochloric acid 
were used, and the following results obtained: — 


(A) 

Weight 
. of piixed 
metals. 

(B) 

Weight 
of 1^. 

(c) 

Hydro- 
chloric acid 
used. 

(u) 

Weight 

PhCl, 

found. 

(B) 

Weight of 
PbOl, 

+ '0085 g. 

W 

Per cent. 

Pb 

from (E). 

Grams. 

Grams. 

C-C. 

Grams. 

Grams. 


2 

•2865 

10 

■3649 

■3734 

1360 

2 

■2819 

10 

■3603 

■3688 

1373 

1 

■1418 

5 

■1978 

■2063 

1536 

1 

■1416 

15 

■1818 

■1903 

14^17 

1 

■1472 

25 

■1777 

■1862 

13^87 

1 

■1489 

10 

■1917 

■2002 

14^91 


These results indicate that better results are obtained when using 
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1 gram of alloy ttan wlien using 2 grams, and also indicate that as 
much as 15 o.c. of strong hydrochloric acid could be used without 
changing the results materially. 

The method was then used in determining lead in two alloys 
with the following results: — 


Alloy. 

(A) 

Weight 

ot 

alloy 

takiea. 

(B) 

Hydro- 

chloric 

add 

ased. 

(C) 

Weight 

of 

PbCl, 

found. 

(n) 

Weight 

of 

PbCl, 

+ -0085 g. 

(E) 

Per cent. lead 
from (D). 

4874 

Grams. 

1 

c.c. 

5 

Grams. 

•9924 

Grams. 

1-0009 

74-57 

4874 

1 

5 

•9940 

1-0025 

74-69 

4874 

1 


•9833 

•9918 

73-81 

4874 

1 


•9857 

■9942 

74-07 

4874 

1 

15 

-9815 

•9900 

73-73 

4874 

1 

15 

■9800 

■9885 

73-63 

4873 

1 

5 

■1683 

■1768 

13-17 j PbClj stood 18 

4873 

1 

5 

•1676 

•1761 

13-12 1 hours before fil- 

4873 

1 

5 

•1661 

•1746 

( tering. 

IS'Olj-pbClj stood 1 

4873 

1 

5 

•1636 

1721 

12'81 j hour before fil- 

4873 

1 

3 


■1791 

(. tering. 

13'34 f PbOlg stood 2 

4873 

1 

2 

•1689 

■1774 

13'22 < minutes before 

4873 

1 

1 


■1790 

13‘33 ( filtering. 


The two alloys used had been carefully analyzed by the alkaline 
sulphide method, with a final weighing of lead as sulphate. 

No. 4,874 gave 74-18 per cent, 74-71 per cent., and 74-44 per cent 
lead, averaging 74-43 per cent. lead. 

No. 4,873 gave 13-34 per cent, 13-28 per cent., 13-07 per cent,, 
and 13-33 per cent lead, averaging 13-26 per cent. lead. 

On alloy 4,874 the results obtained by the chloride method, using 
15 c.c. hydrochloric acid are somewhat low, and as 10 0 . 0 . is enough 
it is best to use this amount. The last three determinations on alloy 
4,873 indicate that accurate results can be obtained by using even 
less than 5 c.c. acid and filtering at once. 

The methods for tin and antimony are in all essential respects 
weU-known methods, but we have found in the laboratory that they 
yield good results as the following indicate; — 
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Alloy, 

Ajitimony by alkaline 

8 ilpbide method, with 
final weighing as Sb^Sj. 

Antimony 

volumetric. 

Tin by alkaline 
sulphide method, 
with final weighing 
as BnOj. 

Tin- 

volumetric. 

4874 

17'28'i 

17-68 J 

17-76 

17-90 

7- 82 

8- 10 

7-98 

7-92 

4873 

8-02) 

M 8-03 

7-91 J 

8-45 

8-38 

73- 98 

74- 03 

73- 87 \ 

75-47 

74- 42 74-16 

73- 51 

74- 98 

73-61 j 


We wist to express our ttanks to Mr. T. W. Smitter wto made 
the analyses of the two samples of babbitt metal by the alkaline sul- 
phide method. He used the method described in N. W. Lord’s “ Notes 
on Metallurgical Analyses,” 2nd Ed. Also to Dr. H. C. McNeil for 
suggestions on the various methods tried. 


On Jaffa’s colorimetric method for the 
estimation of Creatinine. 

By A. Chasion Chapman. 

The author has shown that the red colouration on which this 
method is based depends, not on the formation of creatinine picrate, 
but is due to the reduction of the picric acid in alkaline solution to 
a mixture of amino dinitro phenol (picramic acid) and diamina-nitro 
phenol, the alkaline salts of which are deeply coloured. The same 
colouration is produced by numerous reducing agents, such as 
nascent hydrogen, hydroxylamine, acetone, aldehyde, ammonium 
sulphide, and titanium trichloride. Creatinine acts as a powerful 
reducing agent, and if it is present in excess the picric acid may 
undergo reduction to colourless triamino-phenol. Colour measure- 
ments showed the red colouration to be due to both the monamino 
and the diamino phenol, and that solutions of the sodium salt of 


H 
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picramic acid could not be used for matcbing purposes. Since tbe 
colouration is due to a somewbat complex reducing action, it is 
clear that the conditions under which the test is carried out must he 
fairly closely defined if accurate results are to be obtained. 

Infiimee of temperature . — ^This factor is of considerable import- 
ance, since up to a certain point the colour is increased, after which 
there is a reduction due to the formation of triamino-phenol. 

Influence of time.— This factor is of much less importance than 
the preceding, and slight diflerences have no appreciable influence 
on the results. The general effect is, however, of the same character 
as in the case of the temperature factor— that is to say, there is at 
first an increase and then a reduction of the colour intensity. 

Influence of the presence of dextrose . — As in certain commercial 
products, dextrose and creatinine may occur together, experiments 
were made to ascertain whether the former substance exerted any 
influence on the estimation of the latter. It was found that in the 
cold, and under the ordinary conditions of the test, dextrose was 
without appreciable effect. 

In conclusion, attention is called to the necessity of working in 
sufficiently dilute solutions, in analysing highly coloured products, 
since the disturbing effect of the colour may be very considerable. 


Discussion. 

Sir T. E. Thoepe asked if Mr. Chapman had attempted to 
ascertain what substances were foimed on the oxidation of the 
creatinine. 

Dr. WitEY remarked that the Jaffe reaction was one of con- 
siderable importance, not only in connection with the analysis of 
certain commercial products, but also in relation to problems of 
metabolism. Colour reactions were very delicate, hut were some- 
times apt to be uncertain, and it was well that the method should 
have been worked out as it had been by Mr. Chapman. The results 
were very interesting. 

Mr. Chapman replied that it was a little difficult to understand 
why creatinine should function as such a powerful reducing agent. 
He had made numerous experimenfa on the point, but had not 
succeeded in isolating any definite products. The CO group was, 
pf course, oxidised to CO,. 
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Factors which influence the Kreatinin 
Determination* 


F. C. Cook. 


From the Laboratory of Animal Physiology, Bureau of Chemistry, United 
States Department of Agriculture. 


The conclusions drawn from, this work are briefly, viz.; — 

In determininiT kreatin or kreatinin alone or in meat extracts it 
is advisable to add 30 cc. of 1‘2 per cent, picric acid solution, 

Using commercial samples of kreatin and kreatinin 15 cc. of 
10 per cent. NaOH gave lower results than when 6 or 10 cc. were 
present. With a meat extract 5 cc. gave low results; 10 cc. and 
15 cc. gave practically identical values. 

Dilution lowered the kreatinin values in all cases studied. The 
error is fairly constant and averages '00019 gram kreatinin per 1# 
oc., which is recommended as a correction factor. 

The longer the solution! stands, especially after adding the 
reagents, the lower is the kreatinin value. It is advisable to let 
stand five minutes after adding the reagents and read at once. 

The presence of coagulable protein, also albumoses and peptones, 
lowered the values for kreatin and kreatinin, both alone and in meat 
extracts. 

The autoclave method of Benedict and Myers modified so as to 
apply to meat products gave the most satisfactory results in deter- 
mining kreatin. 


* Published by permission of the Secretary of Agriculture. 




Seal. 
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Zur Analyse von Wolfi’amstahl. 

Naoh Versuchen von Dipl. ing. Th. Dieckmann. 

Von. Prof. Dr. F. Whly Hiiteichsbs. 


Zur Bestimmung von Wolfram und Chrom in SpezialstaUen lat 
sioh das folgende Verfahren gut bewShit: Man dampft den 
WoUramstahl mit Salpetersaure ein, schliesst den Biickstand mit 
Natriumsuperosyd auf und zielt mit Wasser aus. Die so entsteliende 
Losung, welche samtliches Wolfram und Clirom als Wolframat und 
Chromat enthalt, wild im Maasskolben aufgefiillt. In einem Teil 
dieser Losung fallt man sodann beide Elemente zusammen mit 
Merkuronitrat. Der Niederscblag wird abfiltriert, gegluht und 
gewogen. Auf diese Weise erhalt man daa Gesamtgewickt von 
Wolframsaure + Cbromoxyd. In einem andereu Teile wird der 
Gebalt der Liisung an Cbromat durcb Titration, zweckmassig auf 
jodometriscbem Wege, ermittelt und das Cbromoxyd von der Summe 
in Abzug gebraobt. 

Bei dieser Bebandlungsweise wird aucb gleicbzeitig der Gesamt- 
pbospbor durcb das Merkuronitrat abgescbieden. Urn die Menge 
des Pbosphors zu bestimmen, kann man in der vorher erwahnten 
Losung die Phospborsdure mittelst Magnesiamiscbung in der 
Siedehitze nach Jorgensen fallen. Der so entstebende Niederscblag 
entbiilt nur geringe Mengen Wolframsaure. Urn diese zu entfomen 
und zugleicb um eine grosscre Gewiobtsmenge zur Wagung zu 
bringen, lost man die Magnesiafallung mit Salpetersaure vom Filter 
und Bcbeidet nun die Pbosphorsaure in bekannter Weise nacb 
Finkener ab. 

Wird die Pbospborsaurefallung ujnmittelbar aus der wolfra- 
matbaltigen Losung nacb Finkener ausgefuhrt, so geben stets 
erbeblicbe Mengen Wolframsaure in den IfledeTscblag fiber. Dnter 
gewissen Dmstanden lasst sich jedocb das Mitfallen der WoUram- 
saure durcb den Zusatz von Wdnsimre verbindern. Die fibrigen in 
der Literatur bescbriebenen Veifabren zur Trennung von Wolfram- 
saure und Pbosphorsaure veraagen unter den bei der Pbospbor- 
bestimmung im WolframstaU vorligenden Bedingungen. 



Remarks on the Analysis of Molybdenum. 

By Di. E. CoiLETT, Christiania, 


ABSTRACT. 

It lias been found that the existing, commonly employed methods 
for the determination of molybdenum in the natural sulphide of 
molybdenum generally do not give very reliable results. The 
author has worked upon the matter and found that the following 
method gives good, reliable results:— 

The exceedingly well-powdered sulphide of molybdenum is 
oxydised by fuming nitric acid, the acid evaporated and the residue 
treated with concentrated sulphuric acid under evaporation of the 
same. The residue, containing a little sulphuric acid, is taken up 
in water and filtered. The contents of the filter are washed with 
water and ammonia. The combined solutions are precipitated 
with ammonia and filtered, then excess of sulphide of ammonia is 
added to the solution and, after filtering, boiled with hydrochloric 
acid, and the precipitated sulphide of molybdenum separated from 
the solution, which is then evaporated and the main part of 
ammonia-salts expelled. The residue is taken up in water, ammonia 
added, and then once more precipitated by sulphide of ammonia and 
hydrochloric acid. The precipitated sulphide of molybdenum is 
heated, in the Rose crucible, in a current of hydrogen to constant 
weight. 
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The Estimation of Volatile Matter in Fuels. 

By Prof. E. J. Co»STiM, DireOar of the Swiss Fud-Tesfing 
Laboratory at Zurich. 

The estimation of volatile matter in fuels is a very simple 
operation. It consists in determining, by calcination in a platinum 
or porcelain crucible, the yield of coke, i.e., the loss of weight in a 
small sample of fuel. The results, however, depend largely upon 
the method used. For purposes of comparison or classification of 
the difierent coals, the yield of volatile matter must be calculated 
upon the pure combustible substance (1, 2.) 

Different analysts employ different methods giving different 
yields of coke. As the classification of coal is, to a certain extent, 
based upon the percentage of volatile matter, and as it is customary, 
in tenders and contracts for coal, to stipulate the percentage, the 
international adoption of a standard method for the estimation of 
volatile matter in fuels is of theoretical and practical importance. 

N'o crucible method will give yields of cohe which will invariably 
agree with those obtained under varying industrial conditions. But 
I shall be able to demonstrate that the chemical composition of ash- 
free crucible coke prepared from various kinds of fuel, by the 
method of the American Committee on Coal Analysis (2, 3, 12), 
closely resembles the composition of the combustible matter of 
metallurgical and gas-coke. 

Without regarding the yield of coke, a standard method for the 
estimation of volatile matter would therefore have to meet the 
following requirements: It should be a rapid and convenient 
method, practicable for all kinds of fuel, and widely accepted. 
Duplicate estimations should give close agreement. The coke pro- 
duced should be in the same state of carbonisation as industrial coke, 
nearly free from volatile matter. 

In order to contribute towards the settlement of this important 
question I have not only made a comparison, with the help of my 
assistants (4, 5, 6, 7) of the relative yields of coke obtained by 
means of various methods (8, 9, 10, 11) used on the Continent of 
Europe, in Great Britain and in the United States of America, but 
we have also examined the chemical composition and calorific power 
of coke obtained from various fuels by different methods. 






iie. 2. 



Finkmer's coke _ 

1, .UiUiraiilv. K (jtis>coaI. t — 

2, Semi-litumlnoiis coal. *. Ste<ara-eoaI. 

3, Bn‘{uettc«, s. LiCTitious coal. . 

■1, Smithy coal. !). liignitc. America/i coke 

Cohiiift coiil. 10 . ival.. 
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Further, we hare distilled, in a small gas-retort, at a constant 
temperature of 830° C., 1 lb. of eacb sample of coal used for our 
laboratory tests. The analysis and determination of the calorific 
value of the cokes so obtained proved them to be similar to 
metallurgical and gas coke. 

The diagram No. 1 demonstrates the relation of the pure com- 
bustible matter of our retort cokes to that of the crucible cokes. It 
also shows the constituent parts of the specimens of British coal 
from which the cokes were prepared. The absciss® indicate the 
percentages of volatile matter, determined by the American method, 
of the distilled coals. The ordinates show the percentages of carbon 
and of hydrogen, and heats of combustion, in calories, of the coals 
and the coke produced therefrom. The upper group of lines com- 
prises the heats of combustion, the middle group the amounts of 
carbon, and the lower group the percentage of hydrogen in the coals 
and coke. 

An examination of this diagram shows that pure coke obtained 
from different coals by Finkener’s method (11) is more like the 
original coal than crucible coke prepared by the American method. 
The latter closely resembles the retort coke. Amongst the four 
kinds of coke represented in this diagram, the American and the 
retort coke have the lowest heat of combustion, the highest propor- 
tion of carbon, and the lowest percentage of hydrogen. This proves 
that their chemical composition closely resembles that of industrial 
coke. 

Diagram No. 2 represents the heats of combustion and proportions 
of carbon and of hydrogen of different species of fuel, their volatile 
matter ranging from 7 to 70 per cent.; and also fte corresponding 
values of the pure coke obtained therefrom by Finkener’s and the 
American method, the former giving the maximum, the latter the 
minimum yield of coke. This diagram clearly shows that Finkener’s 
coke is more like Anthracite than coke. On the other hand, the 
composition and heat of combustion of the American crucible rake 
appears to be independent of the nature of the fuel from which it 


The comparison of the yields of coke obtained by 
methods with their chmkd cmfotitim, proved that the highes 
yields were found by the method which gave the most_ coaly coke; 
whereas the lowest yields were obtained by the American method, 
which produces the most carbonised coke. 
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We were able io prove that tie crucible temperatures differed 
according to tbe method employed. They were the same with the 
Bochum and the American methods. The latter, however, requires 
a longer heating of the coal than the former, and, therefore, pro- 
duces a more carbonised coke. 

We have been able to show, by special experiments, that in 
neither case was any part of the crucible coke burnt. Pyrometrio 
observations showed that the increase of temperature was slower, 
and the final temperature of carbonisation lower in platinum 
crucibles which had become dull by use. This is the reason why 
more coke is found in such crucibles than in those which are kept 
bright. I am therefore led to assume that the different yields of 
coke obtained under different conditions are due primarily to the 
different degrees of carbonisation of the fuels tested. We found the 
chemical composition of ash-free coke to be independent of the com- 
position of the distilled coal, and only dependent on the temperature 
and the duration of the distillation. We observed that the 
Finkener coke, obtained at 700° C., was more like coal, and weighed 
more than the Bochum and the American coke prepared from the 
same sample, both at a temperature of 900-910° C. The longer 
duration of carbonisation when using the American method results 
in a lower yield of coke of a very similar composition to that of 
industrial coke. For this reason, and considering that tbe latter 
method is applicable to all kinds of fuel, that duplicate results 
thereby obtained agree closely, and that this method is generally 
employed in the United States, and also in many of the leading 
laboratories of Great Britain, I wish to propose the international 
adoption of the American method as the standard for the estimation 
of the yield of coke. This method is described as follows (3): — 
Place one gram of fresh, undried, powdered coal in a platinum 
crucible, weighing twenty or thirty grams and having a tightly 
fitting cover. Heat over the full flame of a Bunsen burner for seven 
minutes. The crucible should bo supported on a platinum triangle 
with the bottom six to eight cm. above the top of the burner. The 
flame should be fully twenty cm. high when burning free, and the 
determination should be made in a place free from draughts. The 
upper surface of the cover should burn clear, but the under surface 
should remain covered with carbon.” 

, In order to render results comparable, I propose as a general 
defniiian for the yield of vdlatile matter in fuels the percentage which 
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is found by suWraoting from one hundred the yield of coke obtained, 
by the method of the American Committee on Coal Analysis (2, 8, 
12) from 1 gram of fuel, in a bright platinum crucible. The yield 
must always be calculated upon the pure combustible matter. 

The variations in the results found in different laboratories will, 
as a rule, be less than 1 per cent., and will rarely reach 2 per cent. 

NOTES. 

1. Muck. Die Ciiemie der Steiukohle, II Aufl. S. 9. 

2. Seyler. The Chemical Classification of Coal, Proc. of the Sth. Wales lust, 
of Engineers. VoL 21, p. 495 ; Practical Coal Mining, p. 77 ; Analyses of British 
Coals and Coke, 1907, p. IV, 

3. Journ. Amer. Chem. Soc. Vol. 21, p.lI22. Butterfield, Chemistry of Gas 
Manufacture, Vol. I, p. 31. 

4. Constam u. Rougeot. Zeits. f. angew. Chemie, XVII, No. 23: Gliiokauf, 
1906, No. 16. 

5. Constam u. Schlapfer. Gas Journal, 1906, p. 741 5. 

6. Streit. Dissertation, Zurich, 1906. 

7. Kolbe. Dissertation, Zurich, 1908. 

8. Hinriehs. Zeits. f. Analyt. Chemie, 1869, p. 133 1 Fischer, Brennstoffe, 
Vol. I, p. 110. 

9. Mahler, Etudes aur les Combnstibles, 1903, p. 83, 

10. Goutal. Annalea deChimie analvtique, 1903, No. 1, Gas Journal, 1905, p, 
1006. 

11. Hinriehs u. Taezak. Gliickaut, 1908, p. 1326 fi. 

12. Strahan and Pollard The Coals of Sth. Wales, Memoirs of the Geol. 
Survey, London, 1908, p. 7. 


Discussion. 

Prof. E. J. CoKSTAn; — I propose as a general definition for the 
yield of volaiile mailer in fuels the percentage which is fonnd by 
subtracting from one hundred tbe yield of coke obtained by the 
method of tbe American Committee on Coal Analysis,* from 1 gram 
of fuel, in a bright platinum crucible. The yield must always be 
calculated upon the pure combustible matter. 

Dr. L. J. Tehsf.dbh (Amsterdam) said: — I feel very interested 
in tbe paper read by Professor Constam, and I am glad that Pro- 
fessor Constam has been so kind as to inform us of his proposition 
in connection with fuel-testing. The Society of Gas Engineers 
in Holland delegated me to this Congress, as during the^ past 
years we ourselves have been endeavouring to arrive at international 
methods of fuel-testing. 


* Journal Amer. Chem. Soc., Vol. 21, p. 1122. 
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As a del^aie from gas woilcs, it is obvious that I bare no objection 
to the proposed American method of coke-testing; tbe results of 
this method being nearest to those obtained in our works; and even 
before I had the pleasure of hearing Professor Constam’s communi- 
cations, 1 had decided to second, in the name of the Dutch Society 
of Gas Engineers, the proposition made. 

The coke test is a small part of fuel-testing, giving us the amount 
of coke and volatile matter, and leaving us ignorant of the nature 
of the coke to be expected. But you will agree that it is better to 
do one step in the right direction than to remain stationary. How- 
ever, fuel-testing is so important that we must go further, and try 
to get agreement on all points. Even though some parts of fuel- 
testing do not give rise to differences of opinion, no one can say 
that fuel-testing and valuation of fuel are complete. 

Therefore we think it good to form a special committee to discuss 
matters extensively, to make tests, and to endeavour to come to an 
agreement. Such a commission appointed by the authorities con- 
cerned in the different countries could do good work. This com- 
mission should be permanent and international, and should deal 
with fuel as extensively as possible. 

Professor C. Blachee (Riga) Bei der Eoksausbeute erhalt 
man sehr sichere Werte, wenn man den sich im Platintiegel 
bildenden Kohlenstofansatz vollstandig ausschiittet, indem 
man die Eohle (in Form eines Briketts) in ein Heines 
halbkugelfdrmiges zweites Platinschalchen legt und den 
Kohlenstolfumsatz auf diese Weise nicht mitwiegt. Eiir eine 
allgemein vorzuschlagende Methode der Eoksausbeute war diese 
Arbeitsart violleicht zu komplizicrt, meine Erfahrungen deuten 
jedoch darauf, dass die Menge des Ansatzes an Abhangigkeit von der 
Temperatur stark schwankl und daher auch die Hohe der Elammen 
genauer bestimmt werden miissten, dtjmit keine Versehen hierin 
gemacht werden konnen. Damit man nun ja keine zn Heine Elamme 
nimmt, bei welcher der Deckel kalter bleiben kann, scheint es mir 
notig zu sein sicherheitshalber eine grossere Flammenmasse 
festzusetzen. 

Bei Ausschaltung des Eoksansatzes babe ich dutch Bestimmung 
der fltichtigen Bestandteile bei verschiedenen Temperaturen sogar 
platt verlaufende Eerzen erhalten. 
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l)r. S. LEssiifG pointed out that in the process of coking the 
secondary decomposition of volatile constituents must not be lost 
sight of. These explained the higher coke yield in a dull platinum 
crucible as against a bright one, by reason of the higher catalytic 
action of the former. On account of the secondary decomposition he 
felt inclined to prefer weighing the crucible without the lid. He 
should like to congratulate the TJ.S.A. Geological Survey on the 
excellent work carried out in their Fuel-testing Department. 

Mr. W, H. Pattebsos discussed the influence of using a new 
platinum crucible for the determination, an older crucible being 
roughened by hydrocarbon fuels from the coal gives different 
amounts of coke. He quoted the method of the “ Versuchsaustalt,” 
Karlsruhe, of carrying out the determination by heating the coal in 
the crucible over a Bunsen flame until one minute after the flame 
of the coal gas is extinguished and good comparable results thereby 
obtained. 

Mr. Amhue H. Lvmn said:— I would support the suggestion 
that the proposed commission should deal with the whole 
analysis of fuels, instead of being limited to volatile matter 
and coke. I am a victim of these variations in coal analyses, hun- 
dreds of which come to me from all over the world, and I consider 
that standardisation would be a boon to the whole commercial world. 

I propose that this commission should also Include gentlemen 
who are interested in the commercial utilisation of coals, so that 
sharp and quick methods suitable for technical commercial labora- 
tories may also be fixed as standards. 

PsoFESSOE Bosshaed (Zurich) unterstutzt den Yorschlag Professor 
Constams, da die vorgeschlagene Methode sich durch Einfaohheit 
und Zuverlassigkeit auszeichnet. 

Mr. G. Hevill Huntlt stated that after comparing the published 
methods for the determination of volatile matter in coal, he adopted 
the Amerienn method as being the most uniform and consistent. The 
determination was essentially empirical, and the most consistent 
method was the best. The resulte of Professor Constam supply addi- 
tional reasons for this method, and remove some of the objections to a 
purely empirical estimation. The testing of 1 gram samples, repre 
senting bulk samples of 100 tons or mo^re, was always r^rded by 
engineers in this country with suspicion. This suspicion is un 
founded, as large coal can be sampled by hand to within 1 per cent., 
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and small alack to 0’5 per cent., and with special sampling machinery 
this error can be reduced. 

Dr. J. T. Draw (Newcastle-on-Tyne) said: — I wish to support 
Dr. Constam’s proposal. For many years our laboratory has deter- 
mined the volatile matters in coal by placing the crucible in a 
muffle heated to 1000° C., but of late I have been comparing this 
method with the American method, not over such a great variety 
of fuels as Dr. Constam, but over coals varying very considerably 
in their content of volatile matter, and have found closely concordant 
results. These results, too, agree very closely in the case of gas-coals 
with the results of gas-making tests, in which 2j lbs. of coal are 
coked, and in which the coke closely resembles industrial gas-coke. 

The great convenience of the American method is a strong recom- 
mendation; but if it be recommended by this Congress for inter- 
national adoption, it would be well to specify whether the crucible 
should be weighed with or without the lid, as the carbon on the 
underside of the lid is sufficient to affect the result. 


Technical Coal Analysis. 

By Edward Gddemah, Chicago, Illinois. 


Paper discusses the wants and needs of the stationary boiler 
plant proprietor in regard to coal analysis. The purposes of such 
technical analyses are given as two-fold, to judge the product itself 
and to give the consumer information as to its value directly in 
money value compared with a standard product, or based on 
efficiency for actual usage. 

Paper considers that too many unsuitable determinations are 
now made and required by the analyst and that too much import- 
ance is given to valuation based on determination of B.T.Ds. 

Paper considers that determination of loss on drying under fixed 
and specific conditions, determination of volatile matter, fixed 
carbon, ash and sulphur and calculation of efficiency are fully 
sufficient to gradb and value coals used for steam production in 
stationary boiler plants. Paper is confined to conditions found in 
the Dnited States, in steam plants where daily consumption does 
not exceed 60 tons of coal. 
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M6thode simplifi6e et Appareil nouveau pour 
determiner le Pouvoir caloriflque des Com- 
bustibles gazeux. 

Par M. P. Lemoult, Universiie de Ldle. 


SfeDHl 

La m^tliode est basee sttr cette remarque que I’on peut ^valuer 
a I’aide d’une formule simple qui est la suivante : P = a.0,909 + 
b.3,418 le pouvoir oalorifique P d’un melange combustible contenaut 
H“, CO et CH* comme “ gaz utiles” en mesurant : (1) la contraction 
produite par la combustion suiviode Taction d’une lessive alcaline; 
o’ est o; (2) la consommation d’oxygene; e’est h. 

Cette formule ello-mbme est basde sur une remarque simple, a 
savoir que par leur contraction, leur consommation d’oiygtae, aussi 

bien que par leur pouvoir caloriflque; 69'^' et 68’^*'’ la mol&ule H 

et la moldoule CO out entre elles la plus grande ressemblance, an point 
que dans un melange gazeux a 8 inconnues x, y et z, teneurs respec- 
tives en ff , CO et CH* il n’y a a consid^rer que deux inconnues, b 
savoir x+y et z. Ceei simplifl© Tetude caloriflque de ces melanges 
et permet Tetablissement pour evaluer P d’une formule b deux 
termes comme celle qui figure ci-dessus. Quand les melanges gazeux 
coutiennent d’autres combustibles, comme C*H‘, C‘H*, etc. . . 
il n’y a pas lieu d’en tenir specialement compte; en cffet dans les 
melanges gazeux usuels, la teneur de ces combustibles supplb- 
mentaires varie dans des proportions assez faibles et en tenant compte 
de Terreur qui en resulte comparativement an pouvoir caloriflque 
des dits mdanges, on voit que cette erreur n’atteint pas 2 pour cent; 
or e’est Terreur que Ton commet ordinairement avec les appareils les 
plus perfectionnes comme les bombes calorimetriques. 

Pour mesurer a et b dans des conditions industrielles, loin du 
laboratoire, ©t avec une precision sufflsante, j’ai imagine un appaiefl 
forme d'un tube mesureur, d’une petite bombe oil les combustions 
so font avec une securite partaite et d’un reservoir d’attente en verre 
ob une partie du melange gazeux et d’oxygbne ©st mise momeutanb- 
ment en rbserve pour determiner, a la fin de Texpenence, 1 oxygene 
coutenu ; on mesure la contraction, puis 1 oxygbne, qui reste apres 
combustion; on a done oe qu’il fant pour bvaluer a etl. 
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Quant a I’oxjgene ueceuaire aux com1)ustion8, il est {oumi par 
une preparation apeciale, la Sodoxylithe, qui donne dans I’appareil 
memo eten quantite ronlue le gaz oxygene dont on a besoin. 

A titre d’exemple, le gaz d’eclairage de la Tille de Lille, preUve 
le 13 Mars 1909 avait nn pouvoir caloriflque de 6007 par mbtre 
cube a 0° et 760 mm. II contenait* 

Hydrogine + Oxyde de carbone 65,8^ 

Mdtbane 31,1% 

Azote ... 3,1% 

Pouvoir calorifique (detenu, par la bombe Bertbelot) 5033 “• 
L’appareil est con?u de maniere a avoir les dimensions les plus 
rdduites et se iransporte facilement. 


M. Georges Cottin read a Paper on 

Unification des M6thodes en Chimie Analytique, 
Micposcopie et Bact6piologie M6dicale. 


* yanhydride carbouic^ue pr^lablpment bhIby^ fttteignait 8 pour cent. 
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Sur I’emploi des raies ultimas dans I’analyse 
spectrale appli(^uee k la chimie. 

Par A. De Geamont. 


P Ai r&um^f dans les Comptes Rendus du Quatritae Congr^ 
International de dumie appliqu^e (Paris, 1900) une partie des 
reoherohes que je poursuis, depuis plusieurs armies, sur les spectres 
de dissociation des composees chimiques. Je rappellerai que ces 
spectres de lignes obtenua avec leg solides conducteurs, les eels 
(ondus, on les pr6cipites en suspension dans ceux-oi, sent produits 
par I’^tincelle de deoharge d’un condensateur etectrostatique (une 
ou plusieurs jarres de Leyde de 0 002 a 0 02 microfarad) interoal6 
dans le seoondaire d’une bobine d’induction. Les dl^ments con- 
stitutifs du compose sont ainsi liberia et donnent chacun son spectre 
de lignes ou les metalloides, aussi bien que les metaux, sont 
repr^sent^s par leurs rales caracteristiques. 

Plus r&emmentt un precede de simplification des spectres 
complexes, et d’elimination de certaines classes de raies, m’a et^ 
foumi par les belles reoherches de MM. Schuster et HemBalech§ sur 
I’^tincelle rendue osoillante par I’intercalation d’une self-induction 
dans le circuit de d^charge. Le spectre de I’air disparait d’abord, 
puis les spectres de la plupart des metalloides ; les raies qualifiees 
de “haute temperature,” ou “raies courtes” des mctaux dans 
r^tincello ordinaire s’afiaiblissent jusqu’a disparaitre et les lignes 
communes a I’arc et a l’4tincelle deviennent plus vives, de sorte 
qu’on finit par obtenir un spectre assez voisin de oelui de I’arc, 
L’emploi de la self-induction m’a done permis une sorte de separation 
analytique des elements, et une simplification progressive, certaine- 
ment avantageuse, de leurs spectres. Au cours de cos reoherches 
i’w releve dans lea spectres des mineraux, et dans ceux des alliages, 
les lignes qui representent les corps simples en faibles quantit^s ou 
i I’dtat de traces, et j’ai designs, par le terme de “Raies Vkimes " 

t “ Snr I’spplicstioa de rsnalyse spectrale i la chimie analytique,” par M. A. 
de Clramont. Voir aussi “ Analyse spectrale directs des Mineraux,” voL 1, Paris, 
Baudry, 1894, et “ Bulletin de la Societd chimique,” 3' sdrie, t. 13 (1895) ; t. 17 
(1897); 1. 19 (1898). 

X Oomptes Rendus de rAcadeniie des Sciences, 1. 131 (1992), p. 1018 ; 1*203. 

§ Phil. Trans,, 1. 193 (1899), p. 189 ; et Hemsalech, Those de docteat, Paris, 
1901, 
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celles qui disparaissent les demi^res et qu’il faudra reoherelier pour 
deceler un corps, parce qu’ellea ofirent le marimum de sensibilitc. 
Les raies ultimes ne sont pas necessairement les plus fortes, mais 
celles qui resistent i I’eftet de la self-induotion, ou qui se ren- 
contrent dans I’aro, et meme dans la flamme du chalumean 
oxyhydrique. En r^alit6 la diminution de la teneur d’un corps 
dans une source lumineuse modifie le spectre de lignes de ce corps 
comme le ferait un abaissement de temperature, on, si Ton prefers, 
une diminution de I’energie vibratoire de I’atome ou des electrons 
de cette source. Cette indication generate ne s’applique plus aux 
regions les moins chaudes des flammes ou souvent les raies les 
plus sensibles des temperatures snperieures ne sont plus representees, 
et od d’autres raies, correspondant sans doute a des groupements 
constitutifs plus stables dans ces conditions, deviennent, alors 
seulement, caracteristiques des faibles teneurs. Je citerai par 
exemple \ 4226 9 du calcium etX4607'5 du strontium, dans la 
flamme ordinaire du bee Bunsen. 

Les considerations qui precMent faisaient prevoir une repartition 
possible des m^talloides, au point de vue des raies ultimes, en deux 
groupes ; 

r Metalloides dormant “des spectres d’arc et susceptibles de 
presenter, dans I’^tincelle conden8ee,de3 raies ultimes pen nombreuses 
et sensibles; tellure, phosphore, arsenic, antimoine, carbone, 
silicium, bore. 

2° Metalloides dont on n’a pu jusqu’ici obtenir de spectres d’arc 
et dont le spectre d’etincelle disparait rapidement aveo la diminution 
de leur teneur dans un compose, les raies les plus fortes persistant 
a peine plus que les autres : fluor, cblore, brome, lode, oxygene, 
soufre, selenium, azote. 

J’ai pu verifier en effet I’exactitnde de cette repartition des 
metalloides.t Les raies ultimes de ceux du premier grcupe sont 
situees dans la partie la plus refrangible de I’ultra violet. 

Lea spectres des corps simples etaient obtenus, pour la partie 
visible, en premier lieu par I’observation ooulaire avec un spectro- 
scope, it deux prismes, et en second lieu photographies aveo des 
plaques panohromatiques Wratten aveo un spectrographs h prisme 
compost Rutherfurd en flint tres dispersif et a objectif aohromatique 
de 40 cm. de foyer ; le spectre ainsi obtenu s’etendait depuis 


t Comptcs rendus, 1. 146, IS juia 1303. 
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ehviron X 7000 dans le range jusqu’i X 3500 dans le comniencenient 
de I’ultra violet. Pour les recherches dans I’ensemble de I’ultra 
violet, j’ai fait usage d’un spectrograpbe & partie optique (prisme 
Cornu et lentilles simples) toute en quartz, avec objeotifs de 40 cm. 
de foyer, et lea etudes entreprises avec cet appareil ont port6 depuis 
X 5000 dans le vert jusqu’a X 2000 environ, a rextr4init6 de I’ldtra 
violet, laissant ainsi une region commune du spectre pour le 
raccordement des cliches obtenus avec les deux spectrograpbes flint 
et quartz. Dans certains cas et pour augmenter la dispersion dans 
I’ultra violet j’ai substitue un prisme de spathcalcite 4. celui de 
quartz, mais, a cause de I’absorption du spath, le spectre ne s’6tendait 
que jusqu’a X 2170 dans I’ultra violet. 

Les rales les plus persistantes des spectres d’^tincelle des solutions 
etudiees par Mr. Hartley ,t puis r6cemment par MM. Pollok et 
L6onatd,t sont en general les memes que les raies ultimes des spectres 
de dissociation. Les quelques divergences que j’ai reconnues me 
paraissent tenir surtout 4 ce fait que les spectres des solutions n’ont 
point et4 etudi4s au dela de X 2540 dans I’ultra-violet tandis que les 
spectres recueillis sur mes cliches s’etendent jusqu’a X 2000. 

J’ai employ^ des fentes en nickel, dont I’ouverture 4tait de 20 y, 
ou 25 /t. Les divetses self-inductions essayees ont varie de 0 0001 
4 O'l Henry et ont 6t6, soit mesuries par la methods de Lord Ray- 
leigh, ou de Stroud et Oates, soit calcultes par la formula de Perry. 

Void d’abord les raies ultime3,§ et les raies les plus sensibles 
apr^B celles-ci, pour les metalloides : 

TeUure.—Ld doublet SS85-9 ; 2383-4 dans I’ultra violet. 

PAoapAore.— Les deux doublets 2566 0 ; ^SS’i ; et i6S5’8 ; 
2534-1 dans I’ultra violet. 

4r«ewc.— Les raies 2780-4 ; 2349-8; dans I’ultra violet. 

Antimoine.—'LesmmUSQS'S; 2528-6; dans I’ultra violet. 

Carbone.— La, raie 2478-7 dans I’ultra violet. La raie indigo 
4267-0 est assez sensible. 

iSificwm.— Les raies 2S57-7; 2528-6 ;|| 2516:2 dans I’ultra violet, 
les deux derni6res faisant partie d’un groupe bien caraeteristique 
de six raies. 


t Researches on Spectrum Photography, Phil. Trana, London, 1884. 
i Scient. Proc. Roy. Dublin Soo., t xi. July, 1907. 

§ Lea raies ultimes sent imprim^ee en caract^res itaJiquet. 

I Cette raie ne doit pas ttre coniondue avec ceilederanthnoine qui paralt avoir 
mtme longueur d'onde. 
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Bore.“Le doublet 2497'8; 2496'8 dans I’ultra violet. Elies 
paiaissent faoilement oonfondnes, ei la fente n’eet pae due. Je n’ai 
pu ddtetiuiner quelle eat la plus sensible des deux. 

Un grand uombre de metaux donnent des raies ultimes persistant 
pOur des teneurs extremement faibles at tree inf^rieures k cedes pour 
lesquelles I’ensemble de leur spectre a disparu. Quelques lignes que 
je presente ici difierent de celles que j’ai donn&s primitivementt 
parce que dans ce premier travail j’ai parfois indiqud un groupe 
de quelques raies au lieu de la plus sensible de celles-ci ; par exemple 
pour le fer. 

IM,iv,m,—6y08‘S dans le rouge, et 4602'6 dans le bleu, plus 
faoilement photographiable. 

8odimn.—Lt doublet jaune bien oonnn 6896’S ; 5890‘S, et le 
doublet ultra violet 3303*1 ; 3302*5, plus faoilement photographiable. 

Potasmm.—Lei doublet violet ; 4044*3. 

Rvhidimi. — Le doublet indigo 4215*7 ; POS'O, 

Ooesium. — Le doublet bleu 4593*4 ; PSS'^. 

Toutes ces raies des metaux alcahns ont aussi 6td reconnues par 
Mr. Hartley oomme les plus sensibles dans la flamme. 

Oafcium.— Les raies H et K Franenhofer 3968*6 ; 3933'8. 

Strontium.~Lw raies violettes, 4215*7 ; 4077*9. 

Batyum.— Lea raies vertes 6536*7 et 4934*2 et la raie bleue 
plus facilement photographiable ; la raie ultra violette 2336*4 
pm'ait trk sensible aussi. 

*Badium. — D’aprra les travaux de Runge et Precht il semblerait 
que la raie la plus sensible soit 3814*6 dans le commencement de 
I’ultra violet. 

Magndsium.— Lea raies ultra violettes 2795*6 ; 2802*8 ; 38SM. 

Zinc.— Lea raies ultra violettes SSpH, 3303*1 ; le triplet bleu 
bien connu est tres sensible aussi. 

Codmtttm.— Les raies ultra violettes 2288*1 ; 336S’l ; 2144*4 
toujours pr^sentes dans le zinc. Les raies verte 5086* 1 et bleue 4800* 1 
sont tres sensibles k I’mil. 

n’en ai pas repris I’^tude, mais dans la partie 
visible la raie bleue 4572*9 m’avait autrefois paru sensible. 

Fer. — ^Les raies ultra violettes 2739*6 ; 2631*1 ; 2599*5; 2668*5; 

f Comptes reSdns, t 144, p. 1101 (21 maf 1907). Une puttie Beulement des 
corps dost je donne ici les raies ultimes Staient Studies dans cette note. 

. r Ce signe indique lee corps que j’lu ineomplttemeat ttudiis encore, bn que 
le'lite d’sjirts dei observations ttrahgkea 



; et dans la partie visible 4383'7 ; 4046'9 sensiblea 
snrtout par la photographie. 

^TicW.— Lea raies ultra violettes 2437’ 9; 9416'2-, 2318’1. 

Chronie . — ^Dans la region visible ; le triplet vert 6208’6 ; 620fl'2 ; 
5204'7 eat le plus sensible a I’oeil, et le triplet indigo 4289'9 ; 4276 0 ; 
4254'5 par la photographie. Pour I’enaemhle dn spectre : 3605'5 ; 
3593-6; 3678-8. ' 

*Manganlse . — ^Dans le violet le doublet iOSO'9 ; 40S3'S surtout 
sensible par la photographie. Pour I’ensemble du spectre ; 2605'8 ; 
2598-8; mSS. 

Aluminium.— L b doublet dn commencement de I’ultra violet, 
visible encore, 3961'7 ; 3944-2. 

*Oallium . — ^Les raies violettes 4171-8 ; 4032-7. 

*Indiim . — ^La raie blene surtout 4511-4 et la raie violette 4102 0. 

iltain . — Les raies ultra violettes 3262-3 et ^863' S ; la raie bleue 
4524-9 est sensible. 

Bismuth.— Les, raies ultra violettes S067‘8; 2898-1; et 2938-4, 
et aussi la raie blene 4722-7 moins sensible. 

Ckrmttnium . — Les raies ultra violettes 30$9'9 et 2661-4 ; I’orangie 
et la jaune, si caracWristiques, offrent fort peu de sensibiliW. 

*Mokibdhnt. — Les raies ultra violettes 3903-1 ; S86i’9 ; $798'^. 

Guivre . — Dans I’nltra violet le doublet 3274-1 ; S9i7-7 et la raie 
2369-9. Dans le vert, les trois raies vertes bien connues sent tr6s 
sensibles ft I’oeil, surtout : 6105-7 et 5218-4. 

Afgtni . — ^Dans I’nltra violet le doublet 3383-0 ; S880'8 et la 
raie 2437‘9. Dans le vert les deux raies 6209-2 et surtout 6466-6 
sont fort sensibles. 

Mereure.— Les deux raies ultra violettes 2848-0 et 85S6'7 m ont 
para etre les plus sensibles ; la demiftre est la senle raie dn Metoure 
qui ait pu 6tre obtenue dans la flamme par M. de Watteville. 

O.-Les raies ultra violettes mS-0, et 2428-0. Ehes se voient 
dans presque tous les boutons d’argent de coupellation. 

Je poursuis actueUement ces Etudes, sp^cialement en ce qul 
conceme les corps oi-dessus marqu6s d’une * , et pour oeux qui n’ont 
pas fttft oitfts, mais dont plusieurs tels que I’uranium ne paraissent 
oas donner de raies de grande sensibilitft. 

* Oe eigne indique tocorpe qae mcomplttement ftudifti enoore, on qne 

je cite d’aprS des observations ^trangeres. 
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Ueber einige komplexe Aluminioorganische 
Verbindungen. 

Von Jos. Hisxrs und Or, Qtjadeat. 

IVf * v fiffKv organisohen Verbindungen, wie den mehrwertigen Alko- 
bolen, Oxysauren, etc., komint die Eigensohaft zu, die Ausfallung 
vieler Metalle, namentlicb On, Al, Pe, Mn, Zn tind Ni, in unloslicber 
Potw ans ihren waaserigen Losungen duich OH', CO 3 *, POi", etc. 
lonen ' zu verhindem. Naoh jetzigen modemen Ansehauungen 
bandelt es sich bier um gewisse ziemlich bestandige Komplexe, 
deren Studium, sowie ibrer Entstebnngsbedingungen, ohne Zweifel 
fiir die analytiscbe Ghemie von hohem Belang ist. Die Verbaltnisse, 
bei welchen die Ausscheidnng anfhort, sind aber fiir jede Metall- 
Ibaung, sowie fiir jede organisohe Oxyverbindung, versobieden, 
sodass sie fiir, jedes Metall besonders eimittelt werden rniissen. 
Wjr baben uns also die Aufgabe gestellt, das Verbalten der orga- 
nisoben Oxyverbindungen bei der Ausscheidnng des Aluminiums 
aus seinen wasserigen Losungen als AlfOHjs durob Ammoniak einem 
grundbchen Studium zu unterziehen und dies um so mehr, als die 
literariaohen Angaben fiber diesen Gegenstand nur sehr selten und 
aUgemeiner Natur sind. (Siebe M&u, Jahreabericbt fiber die 
Fortaohr. d. Cbemie, 1873, S. 569, Orossman-Schiick, Chem. Ztg. 31, 
[1907], 911, und -Sfrecifcer, Chem. Ztg. 31 [1907], 1217, sowie eine 
zeitgemasse Zusammenstellung aller Forscher, die sich von 
allgemeinem Standpunkte mit betreffendem Tbema beschaftigt 
hal|en, in Bostkomki's Mitteilung, Z, anorg. Cb. 14, 1 [1897]; die 
Konstitution der bierbei auftretenden Komplexe studirten, Eahkn- 
berg, Z. f. phys. Ch. 17 [1896], m.WoU, Sidle, Centrbl.f. Zuokerind. 
1904, 32, U.8.W.). 

Durcb systematisobes Studium bt man zur Erkenntnis 
gekommen, daas die Eigensohaft, die Ausfallung der Metalle zu 
verhindem, denjenigen Substanzen eigen ist, die mebrere Hydro- 
xylgruppen enthalten; ersetzt man diese Gruppen mit anderen 
(NHj, Cl, I, u.s.w.), so entbehrt die neuentstebende Substanz del 
enrahnten Eigensohaft (Boszkowski). 
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Unsere eigenen Versuche betreffs de» Alaminfuifis zielen zur 
Beantwortung folgenderPragen : — 

(1) In welchem Masse ist die Anstallung des Al(0H)a von der 
Menge der anwesenden Oiyverbmdungen abhangig ? 

(2) Verhalten sicb gegen Aluminium alle Oxy verbindungen gleioh 
und bestatigen sicb auch bier die Befundnisse Roszkowaki’s beim 
Ersatze der wirksamen (OH) Gruppen durch eine andere Funktions- 
gruppe ? 

(3) Lassen sicb die vermuteten Komplerverbindungen isolieren 
und was fiir eine Konstitntion ihnen gebiibrt 1 

Die Versucbe warden mit folgenden Oxyverbin(iungen angestellt : , 
Tartronsaure, Aepfel-, Wein-, Zucket-, and Zitronensaure, Wein- 
saures KaUum-Natrium, weinsaures Ammonium, Milcbsaure, Gly- 
cerinsaure und Glycerin. Es warden von alien diesen- Stoffen 
2/5 7i-L6aungen bereitet. Von den Aluminiumsalzen wurde das 
Aluminiumsulfat genommen (in 5 cm* 0'0271 g. Al). 

Verwendet wurde folgende Beobacbtun^metbode : Es wiirden 
versuohsweise diejenigen Mengen von Oxysaurelosungen ermittelt,. 
die verursachen, dass stets dasselbe Volumen der Aluminiumsalz- 
losung mit stetigem Volumen Ammoniais opalisiren aufhort, d.b. 
nioht mebr gefaUt wird. Es ist uns auf diese Weise gelungen, die 
Grenze der Nichtfallbarkeit bis auf 0- 1 cm* der 2/5 n-Saurelosung, 
also bis auf 0 - 8 %, genan zu bestimmen. Wir sind zu folgenden in 
molekularen Proportionen ausgedruckten Ergebnissen gelangt : 


O^grsaurevetbmdung. 

Gefundenea 
GrcnzverbaltnisB 
. fOiyyai- 
^ ■ \timdimg. 

N^erli sicb dem 
VerbaltmBse 

Tartronsaure 

Aepfelsaure 

Weinsaure I. . . 

Al-16sung angesauert II. . • 
Al-losung ungesauert HI. . . 
Weinsaures K-Na . • 

„ Ammonium 

Zuokersaure 

Zitronensaure 


4:3 

4:3 

4:2'5 
4:2-5 ■ 
4:2-5 
4:2-5 
4:2-5 

5:2 

4:1-5 


Die Milcbsaure aucb in sehr grossem Ueberschuss ist nicbt 
imstande, die Auss'cheidung des Aluminiums zu verhmdem, 
ebenfaUs die Glycerinsaure ist nicbf fabig das Alumimum fur das 
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TerhSltnus 3 At. Al. ; 32 Mol. OlycerinsSoTe voUstSndig in LiSsnng 
zuiiiokzuhalten. Anoli das Glycerin hat die genannte Fahigkeit 
stark eingebiiast, so dass es in seiner Wirkung nioht den OxysSuren 
gleichgestellt werden kann, 

Man kann also sagen : Die Fahigkeit, die Ansscheidung des 
Al als A 1 ( 0 E )3 aus seiuen wasserigen Ldsungen duroh NH, za 
Terhindem oder die Tendenz mit Al ziemlieh hestandige komplexe 
Verhindungen zu hilden, fangt in grosserem Masse erst bei solchen 
Stoffen an, die neben einet alkohohschen Gruppe wenigstens zwei 
Karboxylgruppen enthalten ; sie fehlt aber solchen Substanzen, 
die bios eine OH neben einer COOH-Gruppe ausweisen ; im 
geringeren Masse tritt sie bei denjenigen Substanzen auf, die mit 
3 OH-Gruppen oder mit 2 OH und einer COOH’Gmppe versehen 
sind, 

Im weiteren suohten wir die Bedeutung der OH- sowie COOH- 
Gruppen griindlioh zu erklaren. In dieser Hinsioht haben wir 
den von Roszkowski teilweise eingesohlagenen Weg gewahlt, und 
zwar, die unvermeidliche Notwendigkeit der Anwesenheit von 
OH-Gruppen haben uns die Versuohe mit Amino- (COOH.CH 2 . 
CHNH,.COOH). Monobrom- (COOH.OHj.CHBr.COOH), und Meth- 
oxybemsteinsaure (COOH.CH,.CHOCHs.COOH) gezeigt und die 
notwendige Anwesenheit von Karboxylgruppen wurde duroh 
Versuohe mit Saure-anhydriden (WeinsSureanhydrid) und -Hydra- 
ziden (AepfelsSurehydrazid) bewiesen. 

In Gegenwart von alien oben angefiihrten Bernsteinsaure- 
derivaten in den oben fur Aepfelsaure ermittelten GrenzverhSltnissen 
hooh iiberlegenen Mengen, wurde stets das Aluminium quantitativ 
durch NHj ausgesohieden. 

Besonders Versuohe mit Methoxybemsteinsaure {Purdk, Joum. 
Chem. Soc. 69, 468) haben nachdriioklich gezeigt, dass bei Komplex- 
bUdung dem H in OH-Grnppe eine sehr wiohtige RoUe zuerkannt 
werden muss. 

Aber auoh bei Anwesenheit von WeinsSureanhydrid und 
Aepfelsaurehydrazid, in welohen also freie Karboxylgruppen nioht 
auftreten, wurde das Al durch HHs ausgesohieden. 

Man kann also^behaupten, dass auoh die Gegenwart von Karbo- 
xylgruppen, nioht der Hydroxylgruppen allein, beim Hervorrufen 
metalloorganisohen mittels NH 3 nioht fallbaren Komplexverbin- 
dnngen, wenn auoh in ein wenig kleinerem Masse als jene der OH- 
Gruppen, mitwirkt. 
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Bei den Versuchen mt BrombemeteinsSure haben wir auah 
bewiesen, dass diese Saure in neutraler oder sohwaoh ammonia- 
kalisoher Losung aukzesav in AepteUaure umgewandelt witd, welche 
Breoheinung den Reaktionsverlauf gehi beeinflueste. 

Es ist una auch gelungen daa Aluminimnweinaauie- und Aln- 
miniumtartronaautekomplex anf folgende Weise zu iaoliren. Die 
kaJte, deuthoh ammoniakaliache Losung von Aluminiumnjtrat und 
Weinaiure bzw. Tartronaaure (im molekularen VethaJtniase) wurde 
mitgleiehem Volumen fi 6 %.igen Alkobob gefallt, der weiase 
Niedersohlag abgesaugt und auf poroaem TeUer getrocknet ; die 
durchaichtig und gutnmiartig gewordene Masse wurde fein zetrieben, 
mit 50 %-igen Alkohol gtiindlioh nachgewaschen und uber C3dor- 
calcium getrocknet. 

Die Analyse fiibrte zu folgenden Konstdtutionen 
bei Weinsaure : 


COO. 

COO . 

1 

CHOH 

1 Oder 

1 

CHOH 

CHO ^ 


lAl(OH). 


CCONH 4 (X)ONH. 

bei Tartronaaure : 



Die isolirten Substanzen baben auch ausgepragten Charakter 
einer Komplexverbindung. Ihre wasserigen Losungen werden 
weder mit NH 3 noch mit Ammonsulfid und Natriumphoaphat gefallt. 
Erat wenn die Losung mit n /10 NaOH entsprechend der anwesenden 
Weinsaure bzw. Tartronaaure I&-20 Min. lang erhitzt wird, beginnt 
sie zu opalisieren und bei weiterem Koohen einen Niedersohlag 
(etwa 78% dee vorhandenen Aluminiums) abzuaetzen. 

Die Isolation der Aepfel- und Zitronenaaurekomplexe ist fehlgc- 
schlagen. 

SCHLUSSFOLGEBUNGEN . 

Die Eigenschaft mancher organischen Ozyverbindungen in 
wasserigen Losungen mit Aluminium zu komplexen Verbindungen 
eingeheu, infolgedessen die Ausscheidung dieses Metalles durch 
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Ammoniak eingebiisst iet, wurde einein griindlichen Studium untei- 
worfen. 

Die Fahigkeit zur Eomplexbilduog Mvgt nicht nwr von der ZaM 
der pH sovdern anch jener der Karboxylgruppen ab ; sie iommt also 
eretbeidenjenigen VerbindungenimmerkUehen Masse zum Vorschein, 
die mindesUns 2COOH neben einer OE-Oruppe (Tattron u. Aepfel- 
sanre) ausweisen ; Stolfe mit zwei OH und ejner CO’OH-Gruppe 
odei die bios drei OH-Gruppen entbalten, iiben die genannte Eigen- 
schaft erst bei aehr hohen Koncentrationen ans (Glycerinsaure und 
Glycerin). Daraus kann man den Schluss ziehen, dass an der 
Bindnng des MetaUes in den entsprechenden Komplexen nicht nur 
die OH sondem auch Karboxylgruppe teilnimmt. 

Einer jeden organisohen Oxyverbindung entspricbt ein gewisses 
OrenzverbaltnisB, bei welchem die Ausscheidung des MetaUes dorch 
Ammoniak total aufhort, lind welches je enger ist, desto mehr OH 
und COOH-Gruppen nebeneinander in den betreffenden Oxyver- 
bindungen vorkommen. 

Den von Tartron- und Weinsaure isolierten komplexen Alumi- 
niumsalze wurden die Formeln : 


COOx V . 

I >A1(0H), 

CHO/ -HjO reap. 

COONH, 



COO 

1 

CHOH 


\ 


Al(OH) 


CHO / 

ioONH, 


beigelegt. 



The Solution Densities of Dextrose, Lavulose 
and Maltose. 

By Amhce B. Ling, Lewis Eison, B.Sc., E.I.C., and 
J. H. Lane, A.I.C. 


The authors have prepared the three sugars ahove-named in a 
state of high purity, the criterion of the latter being constancy of 
specific rotatory power under standard conditions of temperature 
and concentration. The following values were obtained with the 
final products, expressed in each case, on the anhydrous sugars : 

Dextrose ... [ajp , 7 . + 52'72° (c=10). 

Lffivulose ... [aJoB-s. — 93'83“(c=10). 

Maltose ... [a]o m» + (c=57). 

The specific gravities of solutions of these preparations, varying 
in concentrations from, c = 1 to c = 24, have been determined in 
duplicate. The results practically confirm those of Brown, Morris, 
and Millar (J. Chem. Soc. Trans., 1897, 71, 77,276), and the excuse 
for publishing them rests mainly on the fact that the purity of the 
various sugars employed is beyond all question, and that a con- 
siderably larger number of determinations have been made. Brown 
and Morris {loc. cit.) co-ordinated the specific gravities of the sugar 
solutions and the corresponding solution densities. In this way 
they expressed their results in the form of a curve. The authors 
point out that, although the actual law may be a curve, for all 
practical purposes, the results may be represented graphically by a 
straight line. 

In the following tables containing the mean results 
Column (i) gives the weight of dry substance taien. 

Column (B) gives the total weight of solution. ^ 

Column (C) gives the specific gravity of the solution at 15'5 , 
referred to water at ttie same tempera.tnre. 

Column (B) gives the gmms of sugar per 100 reputed ce. (flmd 
grams at 15'6'’). 

Column (JS) gives the divisor for the calculatim of grams of sugar 
per 100 reputed cc. from the specific gravity. 



Dexteose. 


A 

B 

C 

D 

E 

iivi WFm 


1007-97 

2-0675 

3-855 



1008-08 - 

2-0999 

3-848 

1-9994 

50-4500 

1015-45 

4-0-243 ’ 

3-839 

3-0003 

51-4028 

1022-90 

5-9705 

3-836 

4-0176 

51-5618 

1030-72 

8-0311 

3-825 

4-9977 

51-8332 

1038-26 

10-0108 

3-822 

5-9990 

52-5148 

1045-61 

11-9444 

3-819 

7-0012 

52-6845 

1053-38 

13-9984 

3-813 

7-9990 

52-8802 

1061-13 

160513 

3-808 

9-0015 

53-3225 

1068-63 

18-0396 

3-804 

9-9864 

63-6794 

1076-03 

20-0182 

3-798 

1-0002 

53-8410 

1084-06 

22-1483 

3-795 

1-9125 

53-3030 

109242 

24-4141 

3-786 


liSTTOOSE. 


A 

B 

0 

S 

E 

1-1040 

51-2864 

1008-55 

2-1710 

3-938 

2-0121 

50-9296 

1015-76 

4-0130 

3-927 

3-0125 

51-3828 

1023-54 

6-0008 

3-923 

4-0528 

52-7696 

1031-05 

7-9186 

3-921 

3-9932 

51-5144 

1031-36 

8-0047 

3-918 

5-0020 

51-9567 

1039-18 

10-0044 

3-916 

5-9136 

62-7690 

1048-83 

11-7202 

3-910 

6-9985 

52-6476 

1054-73 

14-0207 

3-904 

8-2876 

54-7342 

1062-78 

16-0922 

3-901 

8-9952 

53-2702 

1070-43 

18-0753 

3-896 

10-0312 

54-0708 

1077-80 

19-9949 

3-890 

11-0257 

54-3534 

1085-57 

22-0211 

3-886 

11-6614 

52-9094 

1093-55 

24-1021 

3-881 


Maltose. ■ 


A 

B 

C 

D 

E 

0-9422 

50-1806 

1007-46 

1-8916 

3-944 

1-9977 

509160 

1015-66 

3-9850 

3-930 

3-1074 

51-3990 

1024-31 

6-1926 

3-926 

3-8939 

51-4710 

1030-54 

Tim 

3-917 

5-0569 

52-2945 

1039-34 

10-0504 

3 914 

5-9907 

53-6860 

1045-63 

11-6680 

3-911 

7-0032 

62-8330 

1054-63 

13-9795 

3-908 

7-9710 

, 53-4580 

1061-78 

15-8319 

3-902 

8-0823 

52-9998 

1062-87 

16-1081 

3-903 

8-9098 

53-2972 

1069-84 

17-8847 

3-905 

8-9132 

53-2600 

1069-91 ■ 

17-9052 

3-904 

10-0734 

53-7766 

1078-76 

20-2073 

3-398 

10-9333 

53-5393 

1086-47 

22-1869 

3-897 

^ 11-7828 

54-2558 

1092-35 

23-7227 

3-893 
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Phosphoric Acid Manufacture: Rapid Works 
Method of ascertaining completion of Decom- 
position’ of Phosphate Rock by Sulphuric Acid. 

By A. H. McDowiu. 


In the manuiacture oi phosphoric acid hy digestion of phosphate 
rock with sulphuric acid, Tariations in the composition of the two 
raw materials render calculation of the proper relative proportion 
of each only approximately practicable. 

The results desired ii the maximum decomposition of rock with 
the minimum free sulphuric acid in the resulting phosphoric acid 
liquor. The determination of this balance by a titration with 
caustic alkali, even in the hands of a skilled chemist, is extremely 
uncertain and unsatisfactory. A volumetric sulphuric acid test, 
however, is sufficiently accurate for manufacturing purposes, and so 
simple that a workman of ordinary intelligence has no difficulty in 
understanding and manipulating it. This fact doubled the capacity 
of a certain phosphate of soda plant, for the foremen were able to 
test the liquor from the digesters and make the small necessary 
corrections. This enabled the plant to run continuously day and 


The ground rock and sulphuric acid in the calculated amounts 
are digested in the usual manner for a sufficient time, say, four 
hours, before a sample is taken for test. The sample is filtered clear 
through a double filter paper and 50 c.c. diluted to 10° Be. while hot 
are titrated with a standardized (10 per cent.) solution of barium 
chloride. The usual precautions for barium sulphate precipitation, 
boiling and the presence of hydrochloric acid, are taken, and at 
2 c.c. intervals test portions are filtered off and tested with two or 
three drops of barium chloride solution, returning the teat portion 
to the original solution under examination. 

The sulphuric acid in tire clear solution is present both frw and 
combined as calcium sulphate. The calcium sulphate m solution 
under uniform manufacturing conditions is practically conrtant 
and the amount of free sulphuric acid varies with the strength of 
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acid and the composition of the rock used. Experience shows that 
the best results are obtained when the test as outlined above requires 
the use of somewhere between 7 and 9 e.c, of barium chloride solu- 
tion. A variation of not more than 2 c.c. from these limits should 
be corrected by the addition of a small amount of acid or rock to 
the digest. If the variation is greater than this another test is 
advisable. 

Different methods of manufacture may cause a difierent amount 
of calcium sulphate to be in solution at the end of a digestion, thus 
changing the amount of barium chloride solution needed, but this 
can be adjusted to suit the special conditions. The daily control 
analysis of the mud and liquor will soon show what amount of 
barium chloride solution will correspond to satisfactory decom- 
position. 

It has been found that a workman of ordinary intelligence can 
perform this test in about fifteen minutes. 


Sur un Precede de Separation et de dosage 
du Zinc. 

Par MM. P. Pipebbaut et A. Viu, 

ItisUtiU Paatevr, Paris. 


Li 3 diverses m^thodes de separation du zinc a I'etat de sulfuie 
donnent en gen&al un preoipitegeiatinenx, colloidal dont la filtration 
et le lavage sont longs et diffioiles. La methode que nous aUons 
indiquer, pour preoipiter le sulfure de zinc, a I’avantage de donner 
dans un temps court un sulfure dense, facile a filtrer et laver, ce qui 
rend des services appreciables dans les cas d’analyse ofi on desire un 
dosage rapide et stir. 

Emploi du aoujre conrne agent de prkipitation . — Qnand on fait 
une solution de zinc dans une teive alcaline, soude on potasse, et 
qu’on porte cette liqueur a I’ebullition, on voit, en ajoutant du soufte 
pur pulverise, la liqueur prendre tout d’abord une couleur jaune 
citron due a la solubilisation d’une partie du soufre. Bientot 
apparait un precipite de sulfure de zinc qui reste blanc si la soude 
est pure. Des que le soufre ajoute est en exces le precipite prend 
une teinte rose indiquant par lit que la quantite de soufre introduite 
est suffisante, et que tout le zinc est precipite de sa dissolution. 

Les Stats du sul/ure de zinc precipiU.—U 7 a quelques differences 
analytiques entre les divers precipites de sulfures que Ton pent 
obtenir par ce precede, et suivant les conditions de dessiccation on 
observe de grandes variations dans les degres d’hydratation, ^ 

Aveo le sulfure Wane prepare i la temperature d’ebuUition (105 ) 
d’une lessive alcaline, a 20= B. environ, on obtient un produit dont 
la determination de I’eau de constitution est trds difficile. 


Le tableau suivant le montre : 

Sulfure de Zinc Blanc : Zn % S ^ 

desseche dans le vide. < = 18'. pdeCt. 62-63 27 '80 

dansl’air,f = 40» „ 63-20 28-30 

dans courant d’H, «= 110' .64'20 28-70 

Caloind an rouge irabriderair 66 97 33 19 

Tons ces corps, sauf le dernier, qui corresFnd 4 la blende, 
nemeuvent se rapproeber d’aucune dee formules d^fimes que Ion 
trouve dans les ouvrages ou travaui de la cbimie dn zinc. 


H,0% 

9-57 

8-50 

7-10 

0-00 
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Dans les memes conditions de preparation, le produit rose 
proyenant de Taction d’un exces de sonfre sur la liqueur de zincate 
de soude donne : 

Sulfure de Zinc Rose : Zn % S % HjO % 

(moyenne de deux analyses) 

sulfure seche i Fair, 1 = 40“ 66‘68 31'90 2’23 

Ces produits hydrates calcines, donnent k I’analyse les nombres 
de la blende. 

On voit done que ces substances ne sent pas de hydrates definis 
de sulfures mais que selon les circonstances de leur formation ils con- 
tiennent de quantites d’eau variables entre n HjO et Tetat anhydre. 

On pent appliquer cette methode de precipitation du zinc aux 
dosages et particulierement dans les essais industriels oil Ton desire 
faire vite et conserver cependant la precision. 

Dana le caa complexe d’un mineral de zinc void la technique 
que nous utilisons et qui nous a donne des resultats parfaitement 
concordants avec lea methodes classiques au sulfure de sodium, 
h Thyposulfate de sodium (Riban). 

Le mineral (5gr.) flnement pulverise est attaque avec le melange 
d’aeides nitrique, ohlorhydrique ; quand le mineral est desagrege et 
qu’il ne reste plus de grains inattaques, le residu etant oonstitue par 
de la sllice geiatineuse ou des fragments de quartz, on filtre et 
on lave le filtre. Les metaux lourds sont separes de la liqueur acide 
et les liquides de la filtration sont re^us dans une fiole jaugee 
(260 cm.); on ajoute de la soude en quantite suffisante pour neutraliser 
Tacidite, precipiter puis redissondre Thydrate de zinc. On remplit 
alors la fiole jusqu’au trait de jauge. L’hydrate de fer et les autres 
corps insolubles qui peuvent se former sont filtres sur un cone de 
porcelaine d’amiante de Garros. 

On fait une prise de SOc.c. de la solution limpide et on la met k 
bouillir dans un vase oOnique de 500 c.o. en verre de Boh9me. A la 
liqueur bouillante 14g4rement etendue d’eau distillfe on ajoute 
2 i 3 gr. de soufre en poudre fine. 

La digestion du soufre commence aussitot et la solution prend 
une teinte brun rouge. Apres quelque temps d’ibnllition du sulfure 
de zinc tiAs denw se forme et T^buUition devient |jmultueuse. 
On r^le Top4ration en inclinant l^gerement la fide cfimqne sur la 
toile metallique de Tappareil de ohauffage. La digestion du soufre 
tenninfe, on remplit au trois -quarts la vase cfiniqhe avec de Teau 
distill4e bouillante et <m laisse (Mposer. AihAs quinze minutes la 
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solution est prete k etre deoantfe; on lave a I’eau ohaude par 
decantation, puis on jctte sur k filtre et on termine le lavage en 
faisant coder sur le predpite 300 a 600 cm. d'eau bouillante chaigee 
de sulfhydrate d’ammomum. Le filtre et le predpid sont seches 
puis grilles dans un moufle; I’atmosphete du moufle doit etre 
parfaitement oxydante, ce qu’on realise toes bien avec les nouveaux 
brdeurs du type Meker. 

L’oxydation du sulfure est terminee apres trente k quarante 
minutes ; on pese I’oxyde et on pent s’assurer qu’il ne contient pas 
de sdfures, sulfates ou proddts insolubles dans I’adde cHorhydrique. 

Cette methode oonvient parfaitement pour le dosage du zinc 
dans les matieres premieres et les produits employes dans I’industrie 
de la peinture, tels que les lithopones ou antoes melanges d’oxyde ou 
de sulfure de zinc avec des charges diverses. 

Dans le cas d une analyse de lithopone on ajoute k une prise de 
la substance (6 gr.) de I’eau et cinq k six c.c. de brome, on agite k 
froid et on porte au bain de sable, enfin on termine I’attaqne par 
addition d’acides azotique et chlorhydrique. On pent alors filtoer 
et laver le sulfate de baryum insoluble qu’on p^se, et faire un volume 
d6termin6 de la liqueur. Sur des volumes mesur^s on determine le 
soufre par les moyens connus et le zinc suivant les indications 
precMentes. 


Determinazione volumetrica dell' Acido Selenioso, 

Dr. Lraci Makino. 


n metodo proposto, b basato sull’ ossidazione dell’ acido selenioso 
con permanganato in solnzione alcalina. Dello metodo bs su gli altri 
il vantaggio di renders indipendente la determinazione dell’ acido 
selenioso dalle oondizioni dell’ esperienza, come concentrazione e 
tcmperatura, e di essere facilmenteapplicabile anche net caeo di selenitle 
msolnbili. L’ ossidazione dell' acido selenioso si fa vantaggiossamente 
cpn permanganato N/5. Dopoavvenita la reazione si agginnge acido 
ossalico N/5 in eccesso e poi si dosa questo di nnovo con permanganato. 

I risnltati sono buoni e 1’ errors massimo oscilla fra 0. 16 e 0. 20 
per cento. : , 

Si danno aloune applicazicni praticle dell' anzidetto metodo. 
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An Essay upon Halogenimetpy. 

wo new processes for the separation and determination 
of Chlorine, Bromine, and Iodine, 

By Joan A. Sanchsz. 

The methods proposed are based on the facts that under certain 
definite conditions: — (1) by heating with sodium nitrate and sul- 
phuric acid, the iodine can be completely expelled from a mixture 
of chlorides, bromides and iodides without any loss of hydrochloric 
or hydrobromic acid; (2) by distilling a mixture of chlorides and 
bromides with sulphuric acid and manganese dioxide, the whole 
of the bromine can be expelled without any liberation of chlorine. 

Determirudim of iodine . — The total chlorine, bromine, and iodine 
in a mixture containing chlorides, bromides, and iodides is first deter- 
mined by titration in the usual manner. Then 50 c.c. of a solution 
of the mixed salts, containing not more than 0'3 grm. of potassium 
iodide or its equivalent, are treated with 10 c.c. of a 20 per cent, 
solution of sodium nitrate and 5 c.c. of 20 per cent, (by vol.) sul- 
phuric acid, and the mixture heated nearly to boiling, in a flask 
provided with a reflux tube, until the iodine is completely expelled. 
The residue is then again titrated to determine the unattached 
chloride and bromide, and from the diflerence between the results 
of the two titrations, the proportion of iodine is calculated. 

Dtierminaiim of Iromides in presence of cUorides . — 60 c.c. 
of the solution of chloride and bromide, containing not more than 
the equivalent of 1 per cent, of sodium chloride, are mixed with 
10 c.c. of 20 per cent, (by vol.) sulphuric acid and 5 gims. of 
manganese dioxide, and distilled for exactly five minutes (from the 
commencement of boiling) in a flask fitted with a tall vertical tube, 
which is bent twice at right angles, and then passes downwards 
through a condenser into a receiver containing 10—20 c.c. of a 
50 per cent, solution of potassium iodide. The bromine distilled 
over liberates an , equivalent quantity of iodine from the potassium 
iodide, and this is determined by titration with decinormal sodium 
thiosulphate. In the case of a mixture containing the three halogens, 
the iodine is first determined as ^escribed above, then 5 c.c. of 20 per 
(SOnt. sulphuric acid and 5 grms. of manganese dioxide are added, 
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and the bromine determined. The chlorine is obtained by difference, 
the total of the three halogens being determined directly in a separate 
portion of the sample. In the case of mixtures of chlorides and 
bromides containing relatively large proportions of the former, the 
sample is first distilled with sulphuric acid and manganese dioxide 
as described above, and the distillation products (bromine and a 
small proportion of chlorine) are absorbed in a solution of alkali 
sulphite. The excess of alkali sulphite is then decomposed by heat- 
ing with 20 per cent, sulphuric acid, and the bromine determined 
exactly by a fresh distillation, the proportion of chlorine being now 
too low to interfere. 


Ueber die Frage der internationalen Regelung 
des Kali-Koefflzienten. 

Ton — Pbecht, Neu-Stasifurt. . 

Zur gewichtsanalytischen Bestimmung des Kalis wurde in 
friiherer Zeit das Kali ausschliesslich mittels FlatinchloridlSsung 
als Ealiumplatinchlorid gefallt und nach dem Auswaschen und 
Trocknen gewogen. Aus dem Gewicht des Niederschlages wurde der 
Kaligehalt berechnet unter Zugrundelegung eines Atomgewichtes 
des Platins von 197,18. Die vor etwa 30 Jahren ausgefiihrta 
Atomgewichtsbestimmung von Seubert hat aber ergeben, dass die 
altere Bestimmung des Atomgewichts nicht richtig ist, sondem 
dass das Atomgewicht des Platins 196 betragt, und es wurde daher 
am 9. August 1892 im Verkaufssyndikat der Kaliwerke gelegentlich 
der Beratung fiber einheitlich© Analysenmethoden in der Kali- 
industrie daruber verhandelt, welche Atomgewichtscahl bei der 
Kalibestimmung zu Grunde gelegt.werden soil. Bei diesen Terhand- 
lungen war der Gesamtausschuss der Kaliwerke durch Herm 
Oberbergrat Schreiber und Herm Komraerzienrat Dr. Borsche, das 
Terkaufssyndikat der Kaliwerke durch Herrn Direktor Qorz, Herm 
Dr. Tietjens und Herm Lierke vertreten. lemer nahmen an den 
Terhandlungen 12 Vcrtreter der Kaliwerke des Verkaufssyndikats 
Und der denselben zugehorigen chemischen Pabriken teil. 

Bei diesen Verhandlungen wurde beschlossen, die alte 
Atomoewi'chtszahl des Platins von 197,18 beizubehalten und als 

O 


E 
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Faktoren aur Bereclmung des Gehaltes an CUorkalium, Kalinmaalfat 
nnd reinem Eali aus dem gefundenen EaliumplatincUorid, dia 
ZaHen 0,3056 fiir KOI, 0,357 fur K,SO. und 0,1928 fiir K,0 
festznsetzen. Dieses Festhalten an dem alten Atomgewiclit wutde 
damit begriindet, dasa bei der praktiscben Ausfubning der Eali- 
bestimmung niemals cbemisch reines Kaliumplatinchlorid znr 
Wagnng gelangte, sondem daas das Gewicbt in der Regel durch 
Yerunreinigungen und einen geringen Wassergebalt zu booh ausfiele. 
Dm dieaen Fehler bei der Analyse auezugleichen, wurde nicht das 
dnrob die neue Dntersuchung festgestellte ricbtige Atomgewicht 
Ton 195, Welches sehon an aicb ein boberes Analysenresultat 
bedingte, sondem das friibere nicbt mebr als ricbtig anerkannte 
Atomgewicbt bei der Bereebnung zu Gninde gelegt. 

Bei der Dntersucbung von Kalinmsulfat ist es bekanntlicb notig, 
die Schwefelsanre durcb Chlorbarium auszufallen. Hierbei wird 
durcb den Bariumsulfatniederschlag etwas Kali unloslicb nieder- 
gescblagen, wodurcb die Ealibeatimmung zu niedrige Werte ergibt. 
£s wurde daber damals beschlossen, bei der Analyse des Ealium- 
sulfats zur Korrektion des vorstebeud er\T&bnten Feblers 0,3 % 
K,SO^ hinzuzureobnen. 

Die Bescblusee der Yerbandlungen vom 9. August 1892, woruber 
ein gedruckter Bericht vorliegt, baben aucb gegenwartig in der 
Zusammenstellung der in der Kaliindustrie gebrauchlichen Dnter- 
suchungsmetboden nocb Geltung bebalten. 

Ausaer der damals allein als massgebend vereinbarten Bestim- 
mung des Kalis mittels Platincblorid ist aber spater die Eali- 
bestimmuDg mittels Debercblorsaure mehr und mebr in Aufnabme 
gekommen. Auf dem intemationalen Kongress fiir angewandte 
Chemie in Berlin 1903 babe icb in einer gemeinsamen Sitzung der 
Sektion fiir Agrikulturcbemie und der Sektion fiir analytische 
Cbemie die Torteile der Ueberchlprsauremetbode berrorgeboben, 
nnd infolgedessen ist sie allge^ein zur Anwendung gekommen und 
bei den meisten landwirtschaftlicben Yersuchsstationen eingefubrt. 
Bei der Uebercblorsauremetbode fallt die internationale Eegelung 
des Kali-EoefSzienten fort, da man mit dem Atomgewicbt 
des Platins nicbt mebr zu lechnen bat und nur die genau festgesetz* 
ten Atomgewichte des Kaliums, Chlors und Sauerstoffes in Irage 
kommen. Das zur Wagung gelangende Ealiumperchlorat ist 
Yollstandig rein und leicht zu trocknen, sodass bei der Ueber- 
cblorsauremethode eine Feblerquelle, wie bei der Platinmetbode, 



147 


niclit Torhaiidett ist. Die internallonale Regelung dee Kali- 
Koeflizieiiten hat daher gegenwartig nur noch Bedeutung, wenn man 
die jetzt allgemein gehranchliche Kalibestimmung mittels TJeber- 
chlorsaure dutch die altere Bestimmungsmethode mittels Platin- 
chlorid kontrollieien will, z. B. bei Schiedsanalysen. Derartige 
Kontrolluntersuchungen diirften aber nur noch selten notwendig 
werdea, da die Uebercblorsauremethode zur Zeit so sorgfaltig 
durchgearbeitet ist, dass bei vorschriftsmassigem Arbeiten ein 
einwandfreies und zuverlassiges Besultat garantiert werden kann, 


Von Seiten des Kalisyndikals liegt keine Veranlassung vor, 
Aenderungen in den Vorschriften der TJntersuchungsmethodeii fiir 
Kalisalze vorznnehmen, da erfahrungsgemass beim Arbeiten nach 
den gegenwartigen Vorschriften richtige Kcsnltate erzielt werden, 
Wenn aber von der intemationalen Kommission fiir die Analyscn der 
Kunstdiinger und Futtennittel darauf gedrungen wird, den Kali- 
KoefEzienten bei der Kaliuntersuchung mittels Platinchlorid inter- 
national festzulegen, so bin ich der Ansicht, dass man die alther- 
gebrachte Vorschrift, an der man fiir ewige Zeiten dock nicht 
festhalten kann, fallen lassen und das wissenschaftlich genau 
festgestellte neuere Atomgewicht von 195,0 der intemationalen 
Atomgewichtstabelle von 1909 zu Grunde legen musste. Der 
Koefiizient fiir Chlorkalium wiirde dann nicht mehr 0,3056, sondern 
0,30686 betragen und die Eesultate der Kalibestimmung wiirden 
dadurch hiiher ausfallen als bisher. Es miisste dann aber gleichzeitig 
als Korrektion ein Abaug von den erhaltenen Eesultaten vereinbart 
werden, urn nicht den Vorwurf aufkommen zu lassen, dass man die 
Abnehmer dutch zu hohe Analyaenbefunde iibervorteilen wollte. Fiir 
hochprozentiges Chlorkalium wiirde die Korrektion etwa 0,3 bis 
0,4% betragen. Bei der L'ntersuchung von Kaliumsulfat wurde 
dieser Abzug von dem gefundenen Besultat nicht notwendig sein; 
man branohte nur von der bisher vorgenommenen Erhohung des 
Resultats um 0,3 % abzusehen. 


Bei der Dntersuchung von niedrigprozentigen Diingesalzen hezw. 
Kalirohsalzen ist nur eine sehr geriuge Korrektiou 
zweokmassig noch einmal dutch mehrfache Versuche 
.sein wiirde, da kiinftighin die Platinchlondmethode n- ^ 
dann zur Anwendung kommt, wenn es sich nm Kontrollnnte^ 
suchungen handelt, und daher mdohte ich die 

ob und in welcher Hohe die Korrektion bei den Dnter- 


See. I. 
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sucliungeu von Kalirohsaken vorzunelinieii ist, wenn man mil 
reinem Platinchlorid arbeitet. 

Die vorstetenden Erorterungen mocKte iob folgendermassen 
zusammenfassen ; 

" Bei einer intemationalen Eegelung dee Eali-Koeffizienten ist 
daa riclitige Atomgewiclit des Platine von 195,0 zu Gmnde zu 
legen und es aind alle diejenigenKoirektionen vorzusckreiben, welcbe 
bei den verscbiedenen Marken zur Erzielung eines moglicbst 
richtigen Befundea notwendig sind; fiir Ealiumsulfat ware die jetzt 
gebrauchliehe Korrektion fallen zu lessen, ” 


Bibliography of the Progress in Analytical 
Separation of the Less Common Elements, 
1907 - 9 . 

Cerium, Gluolnum, Gold, Indium, Iridium, Lithium, 
Molybdenum, Palladium, Platinum, Selenium, Tantalum, 
Tellurium, Thorium, Titanium, Tungsten, Uranium, 
Vanadium, Zirconium. 

By HEEBEni E. Moody, PLD., College of the City of New York. 


Cebiuu. 

Determination of Ceria in Eocks. 

Ber. 41, p. 4373. The precipitation is effected as oxalate with 
the subsequent separation of calcium and cerium. 

The estimation of Cerium in the presence of Th, T, Da, Di, Zr, 
«to. 

Am. J. Sci., 26, p. 83. The process depends upon the oxidation 
of cerous to ceric salts by potassium ferri-cyanide and the determina- 
tion of the potassium ferro-cyanide thus formed. 

Glucinium {Beryllium). 

Estimation of Beryllium. 

J. Am. Ckem. Soc., 28. Ttia separation is based upon the 
solubility of beryllium hydroxide in an excess of NaHCOg and the 
complete insolubility of the hydn)xidea of iron and aluminium. 

Separation of Beryllium from Aluminium. 
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Ber. 39, p. 3366, and Ber. 39, p. 3868. Slightly acid gointions 
with NajSjO, have all aluminium precipitated as hydroxide while 
beryllium remains in solution. 

Quantitative determination of Beryllium. 

Ber. 39, p. 3368. Beryllium hydroxide is formed by the addition 
of potassium iodide and iodate solutions in neutral or weakly acid 
solution. 


Goin. 

Hecognition of Gold by Microcoamic Bead. 

Zeit. Chem. und Ind. Kolloide, 2, p. 273. Gold imparts a blue 
coloration. Test is delicate to 30 millionths of a milligram. 

The recovery of Gold Besidues. 

Pharm. Zeit. 52, p. 168. Precipitation with FeSO, in alkaline 
solution. 

Determination of Gold by Electric Conductivity Measurements. 

Monatsch. f. Chem. 27, p. 59. 

Determination of Gold. 

Z. Anal. Chem. 45, p. 87. Gold is precipitated by sheet nickel. 

Colorimetric determination of small quantities of Gold. 

Z. Anorg. Chem. 49, p. 172. Bed colour is developed in a neutral 
solution by an aqueous solution of acetylene. 

Detection of Gold. 

Z. Anal. Chem. 25, p. 342. 

Electrolytic Precipitation of Gold. 

J. Am. Chem. Soo. 28, p. 1350. Conditions given for best results 
in cyanide solutions. 

Determination of Gold by Sucrose or Dextrose. 

Zeit. Chem. u. Ind. der Kolloide 2, p. 103. The precipitated 
metallic gold is filtered off in a Gooch crucible. 

Beaction between Gold Chloride and Formaldehyde. 

Z. Chem. und Ind. der Kolloide. Precipitation is incomplete 
without a sufficient amount of NaOH present. 

Indium. 

The separation of Indium and Iron. 

I Am. Chem. Soc. 30, p. 209. The iron is precipitated by 
nitro8o-/3-naphthol in 50 per cent, acetic acid. 
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ISIDIVU. 

The use oi Iridium Crucibles. 

Proc. Eoy. See. 80, p. 541. These are compared faTOurahly with 
those of platinum. 

Detection of Iridium in Commercial Platinum. 

Comptes Pend. 142, p. 631. Iridioplatinum is treated with sul- 
phuric acid, on heating with ammonium salts iridium is shown by a 
green solution which turns violet when boiled with nitric acid. 

Lithium. 

Separation of Lithium Chloride from Chlorides of other Alkalies 
and from the Chloride of Barium. 

J. Am. Chem. Soc. 30, p. 1104. In anhydrous pyridine the alkali 
chlorides (except LiCl) and BaCl, are insoluble. LiCl is extracted, 
converted to Li,SOj and weighed. 

Moivbdenum. 

Use of Zinc Eeductor for Molybdic Acid. 

Am. Jour. Sci. 24 (1907), p. 313. Use of oxidizing agent in 
excess in the receiver. Good results were obtained. 

Determination of Molybdenum in Wulfenite. 

West. Chem. Met. 3 (Dec., 1907), p. 218. Involves removal of 
Fb, Pe, etc., solution of molybdenum sulphide in Br and subsequent 
gravimetric determination as lead molybdate or volumetric deter- 
mination by titration with lead acetate and tannic acid indicator. 

The Determination of MoO, in presence of Tanadic acid. 

Am. J : Sci. 25, p. 332. Good results were obtained. 

Use of Ammonium Molybdate for Nickel tests. 

Bull. Soc. Chem. (4) 3-4, pp. 775 and 894. 

Estimation of Molybdenum in the presence of Tungsten, 
Chrominm, Nickel and A''anadium. 

Stahl u. Eisen 28 p. 853. Molybdenum is finally precipitated 
as lead molybdate. 

Estimation of Molybdenum in Steel (in presence of Yanadium, 
Chromium and Nickel). 

J. Am. Chem. Soc. 30, p. 1229. Molybdenum is precipitated as 
sulphide in presence of the iron, in sulphuric acid solution. 

A Eapid Volumetric Method for Molybdenum. 

Eng. and Min. Joum. 82, p. 818. The titration is done with 
lead acetate, after an oxidizing fusion. 
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Tke BeductioE of Molybdic Acid by Metallio Molybdenum. 
Iireparatory to Titration with Potassium Permanganate. 

Compt. Bend. 143, p. 744. 

Phosphormolybdic acid as a reagent for Potassium. 

€hem. Zeit. 30, pp. 1299 and 32, pp. 1126 and 1138. Potassium 
gives a yellow precipitate while calcium and magnesium give none. 

Qualitative Colour Teat for Molybdenum. 

CLem. News 97, p. 40. HjO, in an ammoniacal solution gives 
intense brown colour due to pcr-molybdate. 

Variation in the composition of Ammonium Phospbo-molybdate 
formed in Phosphorus Determinations. 

Compt. Bend. 140, p. 758. 

PaiiAniuM. 

Separation of Palladium from Other Members of the Platinum 
Group. 

Chem. Zeit. 30, p. 714. Palladium is precipitated with freshly 
made silver iodide which reacts only with palladium chloride. 

Determination of Palladium by Electrical Conductivity Methods. 

Monatsch. f. Chem. 27, p. 89. The increase in conductivity is 
directly proportional to the amount of palladium present. 

Use of Palladium as a Substitute for Platinum in Elementary 
Analysis. 

Ber. 40, p. 3217, and Ber. 40, 367T. 

Separation and Determination of Palladium by Acetylene. 

Z. Anal. Chem. 46, pp. 141 and 46, p. 145. Palladium is 
quantitatively precipitated as a red-brown precipitate, not of con- 
stant composition. 

PLATtnUM. 


Deterioration of Platinum Vessels. 

Zeit. Angew. Chem. 20, p. 1892. Eecommended to heat electric- 

•lly rather than with gas. 

Platinum Alloys-Detection of Buthenium in. 


Chem. Ztg. 3, p. 77. _ 

Use of Platinum Chloride for Estimating Potassium. 

Chem. Zentr., 1908, II., 1647. Discussions of discrepancies. 

-n. ••• » Vwr \rinrnri)8Tnin Bead. 


ZZTm Kolloid; 2. p. 213. Beddish colour formed 
delicate for '00008 mg. interfered with only by large excess of gold. 
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The Separation of K and Na as Chlorplatinates. 

Bull. Acad. Sci., Cracovie, 1906, p. 796. 

Eecorery of Platinum Beaidues. 

Pharm. Ztg. 62, p. 168. Platinum precipitated with 
mixed with oxalic acid and strongly heated. 

Action of Sulphuric Acid on Platinum Salts. 

Compt. rend. 142, p. 631. 

Detection of Platinum. 

Zeit. Anal. Chem. 25, p. 342. 

Seleniuu. 

Assay of Bullion containing Selenium. 

Eng. Min. Joum. 82, p. 1057. 

Thiocyanselenious Acid and the Determination of Selenium. 
Chem. Ztg. 32, p. 468. This allows of separation from tellurium 
which forms no corresponding compound. 

Microchemical detection of Selenium in Copper. 

Oestr. Z. Berg- u. Htittenw. 55, p. 473. Orange-red cadmium 
selenide is the form in which identihcation is made. 

Taotawii. 

Estimation of Tantalum and Niobium in the presence of 
Titanium. 

Am. J. Sci. 22, p. 620. 


Telitjsiom. 

The Grayimetric Determination of Tellurium. 

J. Am. Chem. Soc. 30, p. 387. This is a comparison of the 
Tarioua methods of precipitation, including precipitation by the 
simultaneous use of SOj and NjII^2HCl. 

The Assay of Telluride Ores. 

J. Am. Chem. Soc. 30, p. 1023. A series of tests lead the author 
to the conclusion that tellurium as a cause of irregularity in crucible 
work has been orer-estimated. 

Behaviour of Tellurium in Assaying. 

Trans. Inst. Min, and Met., May, 1909. Directions are given to 
htmid lose of precious metals in the assay of telluride ores. 
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Thoeitim. 

Separation oi Titanium from Zirconium and Tliorium. 

Z. Anorg. Chem. 66, p. 344. 

Separation of Tliorium, Titanium and Zirconium from Iron. 
Z. Anorg. Cliom. 56, p. 348. 


Titanium. 

Yolumetric Determination of Titanium. 

Chem. Ztg. 61 (59), p. 738. This involves reduction with zinc 
and titration with ferrous sulphate. Another modification employs 
reduction by Zn-¥g and titration for the ferric chloride, KSCN for 
an indicator. 

Yolumetric 'Determination of Titanium. 

Am. J. Sci. 25, p. 180. This involTCs oxidation of titanium 
seaquisulphate to disulphate by Fej(S04)j. The reduced iron is then 
determined by KMnOj. 

Use of Titanium Tri-chloride as a Reducing Agent in Yolumetric 
Work such as Iron Determination and Sodium Hydrosulphite. 

Ber. 40, p. 3819. A continuation of an earlier paper, Ber. 36, 
p. 1549. 

Quantitative separation of Titanium from Iron. 

Atti. Acad. Lincei (5) 16, (1), p. 331. This involves fusion with 
KHSO4 and treatment with HjSO, previous to solution in water: 
Iron is removed electrolytically. The titanium is precipitated by 
NH4CI and NH4OH and the co-precipitated A1 dissolved out by 
excess of JfaOH. 

Volumetric Determination of Titanium. 

Zeit. Anorg. Chem. 57, p. 278. 

Qualitative Determination of Titanium by Dihydroxymaleic 
Acid. 

Proe. Chem. Soc. 24, p. 133. 

The Estimation of Titanium. 

Chem. Eng.' 7, p. 198. 

Titanous Chloride Deed for the Yolumetric Determination of 
Iron or Chrom^m in the Presence of Each Other. 

J. Soc. Chem. Ind. 27, p. 673. 

Titanium tri-Chloride used fdr the Volumetric Estimation of 
Copper. 

Pr. Chem. Soc. 22, p. 244. This is based upon the discharge by 
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ilie titanium chloride of the ccdour of cupric sulphocyanate when iron 
salts are present. 

Separation of Ti in presence of Niobium and Tantalum. 

Am. J. Sci. 22, p. 520. 

The Colorimetric Determination of Titanium. 

Chem. Ztg. 31, p. 263. This method is based on the yellow: 
colour produced by H^Oj. The KHSO, fusion is dissolved in sul- 
phuric acid to prevent formation of basic sulphate. 

Another Colorimetric Determination of Titanium. 

J. Am. Soc. 29, p. 481. This method involves fusion with alkali 
peroxides. 

Separation of Titanium from Zirconium and Thorium. 

Zeit. Anorg. Chem. 56, p. 344. This is based upon the precipita- 
tion of ammonium Zirconium (or Thorium) salicylate while the 
basic titanium salicylate remains in solution. 

IJse of Titanium Sesquisulphate to precipitate Copper. 

Ber. 41, p. 498. 

Determination of Titanium in Ferro-titanium. 

Eng. and Min. J. 85, p. 1200. Iron is removed by HjS after 
NHjOH and tartaric acid have been added and then titanium pre- 
cipitated with ammonia after removing tartaric acid by HNO,. 

Determination of Iron in the Presence of Titanium. 

Zeit. Anorg. Chem. 54, p. 213. The Iron and Titanium are 
simultaneously reduced, then the titanium re-oxidized by cupric 
sulphate. The iron is afterwards determined by KMnO^. 

Tckgsibk. 

Determination of Tungsten, Chromium and Silicon in Chrome- 
tungsten Steel. 

Stahl u. Eisen 28, p. 1819. Tungsten precipitated as WO, by 
HNO, leaving Chromium and iron in solution. 

Separation of Tungstic acid and Silica. 

Compt. Bend. 147, p. 795. The mixed WO, and SiO, is treated 
with the vapours of chloroform at 500° converting WO, to oxy- 
chloride. 

Determination of Tungstic Acid in Ores and Concentrates. 

Chem. Eng. 5, p. 27. Involves separation of WO, and SiO, by 
solution in HH,OH and NH,C1. 

. Phosphotungstic Acid as a Ee-agent for Potassium. Used as 
Sodium Fhosphotungstate. 
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Ch«iii. Ztg, 31, p. 158. 

Separation of Tungsten and Tin. 

Zeit. Angew. Chem. 19, p. 473. Separated in oxide form, by 
reducing the tin with zinc and dissolving away the tin with HCl. 
Subsequent oxidation insures that all tungsten is in oxide form. 

Alkalimetrio Determination of Tungsten in Steel. 

J. Am. Chem. Soc. 29, p. 477. This involves the conversion of 
tungstic oxide to sodium tungstate by standard NaOH in eioess, 
using HCl and phenolphthalein indicator to titrate back the excess 
of NaOH. 

Separation of Tungstic Acid from Phosphoric Acid. 

Zeit. Anal. Chem. 47, p. 37. The tungsten is precipitated as 
benzidine tungstate by benzidine chloride in excess. 

The Estimation and Separation of Tungstic Acid. 

Compt. Bend. 146, p. 1102. Through use of a mixture of Cl and 
•ulphur chloride, volatile oxy-chlorides form and are given off and 
finally converted to WO, and weighed. 

The Separation of Silica and WO,. 

Compt. Rend. 146, p. 1319. Mixture heated in current of 
hydrogen till reduction is finished. WO, becomes partly lower 
oxides, partly metal. Dry Chlorine is then passed through pro- 
ducing WCl, and WOCI 4 , which pass over. 

Van Knorr’s Method for the Separation of Tungsten from 
Chromium. 

Zeit. Anal. Chem. 47, p. 337. This involves the use of benzidine 
chloride as a precipitant. 

Determination of Tungsten in Steel. 

Zeit. Anorg. Chem. 59, p. 183. Modification of von Knorre’s 
benzidine method necessitated by the presence of Cr. 

Estimation of Tungsten in Presence of Chromium, Niobium, 
Molybdenum and Uranium. 

Stahl u. Elsen 28, p. 853. Tungsten is precipitated as TVO,. 

Sodium Phosphotungstate as a Qualitative Ee-agent for Ferrous 
Iron. 

J. Pharm. Chem. 29, p. 238. Deep blue colour denotes presence 
of iron. 

Determination of Tunstic Acid in Ores. ^ ^ 

Min. Jour., Feb. 22, 1908. Process involves solution in standard 
solution of etHylamine and determining excess of latter by titrating 
with oxalic acid. 
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TJeakidm. 

Deteminaiion oi Uranium. 

J. Am. Chem. Soc. 38, p. 1443. This process depends upon the 
solubility of Uranium carbonate in excess of NojCo, and the sub- 
sequent precipitation by (NH^)jHPOj. 

Use of Uranium Compounds for the Titration of Phosphoric 
Acid. 

Mon. Sci. (4) 31 (IL), p. 753. 

Differential Beaction for Uranium and Cadmium. This involves 
formation of a yellow precipitate when alkaline solution of thiosina- 
mine is used. Not produced by other metals. 

Solubility of Bare Earth Oxalates in Uranyl salts. 

Z. Anal. Chem. 47, p. 677. 

Determination of Uranium and Vanadium. 

J. Am. Chem. Soc. 28, p. 1443. This method Involves precipita- 
tion of the uranium as ammonium-uranyl phosphate. 

Separation of Uranium and Vanadium. 

Eng. and Min. Journal 87, p. 155. The uranium is precipitated 
as ammonium-uranyl phosphate. Minute directions are given for 
the process. 


Vasadicm. 

Technical Analysis of Iron Vanadate. 

Electrochem, and Met. Ind. 5, p. 495. Iron and Silicon being 
removed the vanadium is determined in the Hltrate by standard 
BMnO,. 

Estimation of Vanadium when it is together with Tungsten, 
Chromium, Nickel and Vanadium. 

Stahl u. Eisen 28, p. 853. The vanadium is either precipitated 
as manganese vanadate or titrated with KMnOj. 

Estimation of Vanadic Acid by SnCl,. 

Am. Chem. Anal. 13, p. 209, and Bull. Soc. Chem. 3-4, p. 326. 
Ammonium molybdate is used as the indicator. SnClj is a 2-3 per 
cent, solution. 

The reduction of Vanadic acid by Zinc and Manganese. 

Am. J. Sci. 25, p. 233, and Chem. News 98, p. 2. VjOj and 
VjO, form. Seduced solution cannot be titrated in open air. Jones 
reduetpr with ferric alum in receiver overcame this difficulty. 

The determination of Vanadic Acid in the Presence of Molybdio 
Acid. 
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Am. J. Sci. 25, p, 332. 

The Determination of Yanadium. 

Eng. Min. Journ. 85, p. 962. Iron is removed. Vanadium is 
reduced by SOj and titrated with KMnO,. 

Extraction of Iron and Yanadium in Presence of Each Other. 

Am. J. Sci. 26, p. 79. This avoids the slow separation of Fe and 
Y. Yanadium is reduced to V^O, with SO^ and titrated with 
KMnOj. After titration vanadium is reduced to Y^Oj in a Jones 
reductor. The difference in' the two titrations affords necessary 
data. 

Determination of Yanadium, Molybdenum, Chromium and 
Niobium in Steel. 

J. Am. Chem. Soc. 30, p. 1229. 

Determination of Yanadio and Chromic Acids in the Presence of 
Each Other. 

Am. J. Sci. 26, p. 333. The process involves noting the differen- 
tial reducing action of HBr and HI. HBr reduces Yanadic acid to 
YjOj. HI reduces VjO^ to YjO,. 

Am. J. Sci. 27, p. 174. Additional data as above. 

Determination of Yanadium and Uranium. 

J. Am. Chem. Soc. 28, p. 1443, and Eng. and Min. J. 87, p. 165. 
The two metals are dissolved away from others by solution in excess 
of NajCOj. The uranium is then precipitated by {NH,)j HPOj and 
the vanadium reduced and titrated with KMnOj. 


ZmeomoM. 

Separation of Titanium from Zirconium and Thorium. 

Zeit. Anorg. Chem. 56, p. 344. This involves the precipitation 
with ammonium salicylate. Basic titanium salicylate is completely 
soluble in hot water, while zirconium remains quantitatively precipi- 
tated as ammonium-zirconium salicylate. 
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La difenilcarbazide simmetrica nei metodi 
volumetrici per precipitazione. 

Kota di BEEKiHDO Oddo.- 
Pavia, IiUtitto di Chmim gmrah della B. Umversild. 


Qnalciie anno fat ho mostrato che si riesce a dosare direttamento 
il rame nei enoi aali con una soluzione titolata di xantogenato di 

/or H 

potaseio ‘ impiegando come indioatore la difenilcarbazide 

simmetrica: 

.p/NH-NHCeHs 

^^\NHNH-0«H5 

Quests soatanza venendo a coutatto coi sali di rame forma secondo 
Cazeneuve}, un difeniloarbazone ramose 


^p/NCu-NCu-CA 


il quale ha la propriety di colorate la soluzione coa intensamente in 
violetto da permettere di rlntracciare il rame persino alia diluizione 
di 1/100,000 che non viene svelato dal ferrocianuro di potassio. 

Ho notato infatti allora che aggiungiendo ad una soluzione di 
un sale di rame un pooo di difenilcarbazide e poi la soluzione 
ecquivalente di xantogenato di potassio, metre si forma il precipitate 
giallo di lantogenato rameoso, la colorazione violetta intensa del 
carbazone rimane finche non ci sia aggiunta la quantita teorica del 
reattivo e sparisce subito appena se n’e aggiunto un piccolo eccesso. 

Nell’ intento di estendere 1’ impiego di questo importante reattivo 
al dosaggio volumetrico di altri metalli, ho rivolto la mia attenzione 
ai sali di meicurio e di piombo, perche anche con i primi la 
difenilcarbazide da un difenilcarbazone mercuroso 


np/NHg-NHgC.H, 

';^N=N-C,H5 

d’una tinta bleu egualmente intensa e differente da quella dei sali 
di rame; e si ha inoltre la particolarita che la colorazione bleu 


• Yedi Gmb. Chim. W. 1909, 89, 1 p»g. 66? e 671; Journal ol th« Sooiety of 
Chemical ludosti^y, 1909, peg. 918 e 918. 

t Bend, Aeo. tincei 12. 1,436 (1903) ; Gaa, Chim. it. 33, II.. 184 (1903) ; Guireachi, 
^uor^ <n<U«p. di dhim. Yol. II., p. 3W (1903). 
t BidL Boo. ehiai. de Fans, 28, p. 698 e 701 (1900). 
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carica piesenta una certa stabilita all’ azione dell’ acido nitrico. 
Coal 10 cc. di una soluzionc di sale di mercurio, aia al minimo che a] 
massimo della concentrazione dell’ 1/10,000, agitati con 6 cc. 
di una soluzionc benzenica, satura a freddo, di difenilcarbazide db 
ancora una colomione bleu assai intensa, ed una goccia di acido 
nitrico concentrate non arriva a distruggerla.* 

Questa condizione mi 'ba reso quindi possibile la titolazione del 
mercurio in diverai campioni di nitrate mercuroso, che devono essere 
neceseariamente, come e noto, acide per acido nitrico, e in questa nota 
per cio cbe riguarda i sali di mercurio, descrivo solamente 1’ appli- 
cazione del metodo al dosaggio del mercurio nei suoi sali al minimo 
precipitandolo come cloruro mercuroso, 

I sali di piombo, con la difenilcarbazide non danno cbe una tinta 
leggermente rosa e perebb si ottenga si riebiedono delle condizioni 
epeciali e delle soluzioni di media concentrazione. Sono riuscito pero 
egualmente a dosare il piombo, mediante lo stesso indicatore, 
impiegando come rcattivo precipitante una soluzionc titolata di 
cromato di potassio. 

La difenilcarbazide e anebe per 1’ acido cromico nn reattiyo 
di una sensibilita cbe supera non solo quella data dalla decom- 
posizione dell’ ioduro di potassio, ma anebe dalla formazione dell’ a- 
cido percromico bleu, a contatto dell’ acqua ossigenata, cbe pure 
permette di svelare 1’ acido cromico in una soluzione all’ 1/10.000, 

Ma mentre una soluzione all’ 1/100.000 non da piu la formazione 
dell’ acido percromico, una magnifica tinta violetta si ottiene 
addizionando di difenilcarbazide in polvere la soluzione del cromato 
acidificata con acido acetico o meglio con acido cloridrico, e cio anebe 
per soluzione all’ 1/1000.000.* 

L’esattezza nel metodo di dosaggio volumetrioo del piombo mi 
ba consigliato inoltre di dosare anebe I’ ione SO/', facendo uso di 
dne soluzioni fra loro equivalenti di Pb (NOj), e di KjCrO,, ed anebe 
in questo caso i risultati sono stati ottimi. Volendo invece applicara 
lo stesso metodo al cromato per il dosaggio del bario, non sono 
riuscito finora ad ottenere dei risultati positivi, quantunque la 


* CazeDSDve, 1, o. Meyer, Jahrbucti d. Cbemie 10, 5i (1900). Bull. See. CMm. de Buis, 
25 , pug. 758 e 761 (1901) ; Meyer, Jshrbuoh d. Cbemie, 11, 438 (1901). 

* Qusudo io srera gia impiegato la difeuileirbazide per il dosaggio yolumetrioo del 
rame, L. Bruuda, tre auui dopo ^it. azs. Cfa. t. 45, p. 96 (1906) Papplicd anobe alia 
litolazioue del lerro per mezzo del bioipmato potaeeico, per quanto nella mla oitata 
memoriauii eiariserratb di eetendere I'uso di queeto iudicatore per 11 doei^gioyoluiii^oa 
di altri metalli. 
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difficolia non oonaista che nello stabilire alcune modalita nella 
precipitazione di qnesto metallo alio stato di ciomalo. 

Pnparazione ddV indieatore. La difenilcarbazide, che si ottiene 
faoilmente, come ho fatto notare altrove,* facendo agire alia tem- 
peratura di non pin di 150° a bagno di olio una molecola d’urea 
eon due molecole di fenilidrazina fine a che cessa la sviluppo di 
ammoniaca, venue da me usata in tutti i casi in soluzione acetica, e 
di questa ho preparato delle cartine, impiegando, cosi il metodo alia 
tocca. 

Questo metodo, certamente, in molti casi conduce ad una perdita 
di tempo non indifierente ; ma nel caso del mercurio, data la facility 
eon cui si deposita il cloruro mercuroso, appena formatosi, 
1’ operazione viene eseguita in pochi minuti, Aggiungere la ditenil- 
carbazide al liquido da precipitare non e consigliabile perche si 
lormano dei passaggi graduali di colorizione che rendono difficile 
etabiliie la fine della reazione. 

Anche il cromato di piombo non tarda molto a depositarsi, per 
quanto sia sempre bene, come faro meglio notare in seguito, di fare 
in questo caso i prelevamenti del liquido dopo alcuni minuti che si 
e aggiunto il cromato alcalino. 

Per potere ottenere delle cartine alia fenilcarbazide quasi del 
tutto incoloie e che si consetvino inalterate per lungo tempo tenen- 
dole in vasetto colorato ed a tappo smerigliato, io consiglio di fare 
dei piccoli nastri di carta bibula e di immergerli nella soluzione 
della carbazide in aoido aoetico glaciale. Awenuto I’assorbimento 
si spremono per bene tra carta bibula e poi si fanno asciugare rapi- 
damente, introducendole in una stufa riscaldata fra 1 60 e i 70°. 

1° — Dosaggio del mnurio nd moi tali d minimo. — I metodi 
proposti per la detenninazione volumetrica del mercurio sono 
abbastanza numerosi, ma fra i ianti solo due vengono comunemente 
usati e consigliati dai trattatisti.t Sono basati sull’ insolubilita del 
cloruro mercuroso che si forma per aggiunia di uu. cloruro solubile 
sui sail solubili di mercurio al minimo. 

Nella soluzione fredda del sale mercuroso si versa una soluzione 
normale decimo di cloruro di sodio, fine a che non si forma pifi 
preoipitato; poi se ne versa uu leggero eccesso, si filtra, si lava e si 
determina T eccesso del cloruro con una soluzione equivalente di 

• 1 . 0 . 

t Freiwios: TraiK d’amljio ohimiquo qiantitatiTO. 8™ ditioa francaiso, pat 
Gaptiw, 190». V . 
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nitruto di argento, usando come indicatore il cromato ncutro di 
poiassio. 

Secondo Hempel* invece dope avere precipitato il sale meicuroao 
con cloruro sodico e filtrate e lavato il cloruro formatosi, si tratta 
qnesto con iodnro di potassio e con una soluzione titolata di iodio : 
aTviene allora la reazione : 

Hg,Cl, + 6 KI+2I=2HgK,I, +2 KCl 

per cui basta trattare in seguito eon una soluzione equivalente 
d’ iposolfito di acdio fino a scomparaa della tinta bruna dovnta all’ ec- 
cesso di iodio e titolare an una parte aliquota 1’ eccesso di iposolfito 
con una soluzione equivalente di iodio per arrivare al quantitative di 
mercurio. 

Sia 1’ uno che 1’ altro metodo danno risultati soddisfacenti ; ma 
ambedue oltre a ricluedere filtrazioni e lavaggi, richiedono anebo 
la preparazione di due soluzioni titolate, che, data la loro natura, 
eccezione fatta di quella di cloruro di sodio, bisogna averle pre- 
parate di recente. 

Impiegaudo invece la difcnilcarbazide come indicatore oltre ad 
avere dei buoni risultati, 1’ operazione viene eseguita in pocM minuti 
e non si richiede cbe una soluzione titolata di cloruro di sodio. Per 
r esattezza del metodo faro poi qui notare cbe bisogna aver cura di 
fare il saggio con una goccia di liquido llmpido, perchb il cloruro 
mercuroso, se umido, reagisce aneb’ esso con la difcnilcarbazide. 

SotuziONi Titolate. 

(1°) Soluzime di cloruro sodico . — Feci uso di soluzione normale 
decimo di cloruro di sodio cristallizzato, puro; il liquido venne 
controllato con anallsi ponderale. 

(2°) Soluzione di nilrato mercuroso . — Ho usato diverai campioni 
di nitrate mercuroso della casa Kahlbaum e di tutti bo ottonuto 
risultati ottimi cbe controllavo volfa per volta mediante dosaggi 
pouderali ; — 

1° cc. 27,90 di HgNOj, corrispondenti a gr. 0,6054 di Hg, 
riebiesero cc. 29,88 di Na Cl ^ 

2'^ cc. 20,00 di HgNO,, corrispondenti a gr. 0,4340 di Hg 
riebiesero cc. 21,20 di Ka Cl ^ 

I. II. Calcolato 

Hg gr. 2,13 gr. 2,11 2,17 


* Ann. der Chemk und Phunn. ox., I76i 


x; 
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L^operaziraiB Tiene eBeguita Ml BegUente made ; 

Alla soluzione di nitrate merenroao convenientemente dilvuta 
neutralktata ddlk ■ maggiar parte di acido nitrico liberd con 
oarbonato sodica si aggiilnge a piccole' riprese la solnzioae normale 
decimo di clornro sffdico."’ Si lifieM dompleta 'lit precipitazione 
qnando una goccia di liqnido limpido sovrastanfe il precipitato di 
clornro merenroso non impartisca pin alenna colorazione alia cartina 
alia difenilcarbazide. 

Raggiunto questo punto nna goccia di solnzione di sale merenroso 
agginntal al liqnidff dove e awenuta la precipitazione, fa si cbe' si 
ottiene per nn successive saggio alia toefca una sensibile colorazione 
celeste pallida^ che'seompare a sna volta per agginnta di nna goccia 
di solnzione di clornro sodico. 

II mio metodo si presta inoltre per il dosaggio del merenrio nei 
anoi call al minimo anche in presenza di sali mercurici. Basta a 
tal uopo infatti precipitare' con nn eecesso di solnzione titolata di 
clornro sodico il' merenrio al minimo, filtrare, precipitate il sale 
mercnrico con idrogeno solforato, filtrate di nnovo e titolare infine 
(dopo. avere eliminate per evaporazione, tntto I’idrogeno solforato) 
con una solnzione di nitrate merenroso a titolo note, Tecoesso di 
clornro sodico perche si abbia il quantitative di merenrio al minimo. 

2 ° — Dosaggio dd piomho . — (*) Il metodo cbe propongo e fonda- 
mentalmente.lo stesso di quelle proposto da Scbwarzt e consiste nel 
precipitate il piombo alia stato di cromato mediante una solnzione 
titolata di cromato nentro di potassio. 

Mentr© perb riesce difficile di fissare esattamente la fine della 
precipitazione, nsando, couio fa Sebwarz come indicatore il nitrato 
di argento, impiegando le cartine all’ acetato di difenilcarbazide, si 
ottengono delle indicazioni precise della fine della reazione. 

SoLUZIOHI Titolate. 

(1°) Soluziom di piombo . — Ho nsato soluzioni normali decimo di 
nitrato di piombo, cbe ho controllato con dosaggi ponderali. 

[2°) Solnzione di cronutti. Mi sono servito di soluzioni de- 
cinormali sia' di cromato potassico ch© di bicromato ed bo ottennto 
sempre dei risnltali moltn soddisfacenti snperiori a qnelli cbe si 
ottepgono impiegando il metodo sdla tocca con nitrato d’argento. 

, — .i.. , 

* Le-efpMMSise relafive a queato dosagno e quelle, per 1ft detenninazione dell’acido 
soUfNrioo TMiMro in coUaboranone ool Dr. A. Beretta. 

I Jtogi. polyt. Journal, diix., 284 j Frewnios, D. o; pag. SB?.- 



Secoiido qnalche antoce^^lat VompaTsa' della colMaiion4^>l'8HB} 
doyuta alia fonaazioae di cromato d’-argenfo, avYiene assai prima 
cbe si conipleti la precipitaaione del piomba; essa va sensibilmente 
aiunentando man mano che par successive aggiunic di bicromato 
potassieo diminuisee nel llqnido la quantita di piombo disciolta ed 
acquista infina una intensita molto piu .grande quando.il .piombo. sia 
state completamente precipitate. . < 

Ho voluto verifleare quest’ asserzione e sono arrivato a conclnsioni 
opposte : • perchb si possa stabilire la fine della reazione, impiegando 
come indicatore il nitrato. di- aigento, b necessario aggiungeie un 
eccesso di bicromato alcalino clie s’aggira intorno ai cc. 0,3 e 0,4. Di 
questo eccesso parlano infatti anehe i trattatistit e Laurie* ta 
modifioato il metodo al cromato di potassio per aumentame appunto 
la sensibility ; invece del colore rosso del cromato di aigento utilizza 
come reazione finale la colorazione gialla cle il cromato di potassio 
ag^iunto in ecocsso comnnioa ad un leggero precipitato di cloruro 
di argento, 

Condizioni d’ espmenza.—f&tchk una determinazione ■ riesca 
Toramente esatta impiegando come indicatore la difeniloarbazide, 
occorre usare alcune precanzioni. Alla soluzione di piombo, se acida 
per acidi minerali, si aggiunge tanto aoetato d’ammonio da essere 
sionri che non siano piu presenti tali acidi alio stato libero ; in ogni 
caso la soluzione deve essere acida per acido acetico. I prelevamenti 
del liquido precipitante e bene farli dopo alcuni minuti,che si e ' 
aggiunto il cromato alcalino ed in non grande quantita in modo che 
la macchia resti limifata a non piu di mezzo centimetro di raggio. 
lion si deve tener conto poi della colorazione che si forma sempio 
attorpo alia periferia, anche quando si e in difetto di cromato.- La 
colorazione invece con spiccata tendenza al viola, che dinota con 
molta sensibility, essersi aggiunto, un leggero eccesso di liquido 
precipitante, si forma attorno al giallo del precipitato di cromato di 
pionlbo e compare fra i 30 o 40"; 

Il precipitato di cromato di piombo non ha azione sulla cartina, 
perb usando un pezzo di carta da filtro © facendo cadere le due gocoe, 
Una del liquido che si vuol sj^giare e 1’ altra di difenilcarbazide in 
soluzione neir acidc acetico glacials in modo che esse si intersechino 


*. Gm. Chitn. it. 26, i,, 327 (1896). 
t FreseBias L. c. 

I Cliem«N(iw8. Uriii., 211 (1898). 
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■enzii clie il precipitaio Tenga in eoniatto coll’ indicatore, si arriva 
anche ad otienere una maggioi sensibilita. 

1° CO. 29'00 di Pb (NO,lj corrispondenti a gr. 0,3000 di 
Pb, richiesero cc. 29,00 di K,C,Oi 

2° cc. 23'60 di Pb (NOj)j corrispondenti a gr. 0,2441 di 
Pb, richiesero cc. 23,80 di KjC,©, ^ 

3° CO. 14’20 di Pb (NOj)j ^ corrispondenti a gr, 0,1468 di 
Pb, richiesero cc. 14,25 di KjC,Oj ^ 

Travato ^ 

I. II. III. Calcolato 

Pb ... 62,51 63,04 62,75 62,51 

3° — Belerminaiione ddl’ addo solforieo nd suoi sali.'—l primi 
lentatiyi per dosaie 1’ ione SO,", rennero fatti aggiungendo' alia 
soluzione del solfato un eccesso di soluzione titolata di nitrato di 
piombo e dosando 1’ eccesso di questo reattivo per mezzo del cromato 
di potassio. Questo metodo pero non si presta affatto; in presenza 
del precipitate di solfato di piombo per ottenere la maccbia sulla 
cartina si e doruto aggiungere tanto cromato alcalino quanto 
occoneva per precipitate tutto il piombo aggiunto. Aggiungendo 
cosi a gr. 0,1710 di solfato di sodio cc. 29,60 di soluzione ^ 
nitrato dl piombo, cbe porta ad un eccesso di cc. 5,1 di nitrato, 
si 5 dovuto aggiungere cc. 29,40 della soluzione equivalente di 
cromato potassico e cio evidentemente per la reazione di doppio 
scambio fra il solfato dl piombo ed il cromato di potassio : 

Pb SO. + K,C,0. Pb C,0, + KjSO, 

reazione certamente reversible cbe in questo caso si compie in mode 
complete da sinistra verso destra per I’azione di massa del cromato 
alcalino. 

Ho dovuto quindi introdurre nella determinazione dell’ SO." una 
filtrazione, pnecipitato 1’ SO." con un eccesso di Pb (NO.), si filtra 
e nel filtrato si dosa 1’ eccepso di piombo per mezzo del cromato. 

Quest’ operazione non toglie peril nulla di esattezza alia deter- 
minazione, e quando si precipiti il solfato di piombo a oaldo e si 
tiscaldi dope fine all’ ebullizione, il precipitate si deposita facU- 
^ente e non attraversa il filtro. Si puo anebe aggiungere alcune 
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goccie di acido cloridrico purche si neiitializsi poi con acetato 
ammonico. Per la determinazione dell’ ecceeso di piombo mi sono 
messo naiuralmente nelle stesae condizioni detie pin avanti. 

In quest’ operazione ha grandissima importanza il lavaggio che 
fu fatto ripetutamente con acqua calda. Si possono saggiare le acque 
filtrate mediante la stessa soluzione titolata di cromato potassico 
tenendone oonto nei calcoli finali ed aggiungendo le pocfie goccie di 
liquido raccolte in Tetri da orologio alia parte principals del liquido 
filiraio. 

1* gr. 0,2383 di NajSO,, corrispondenti a gr. 0,1609 di SO*", 
richiesero oa. 33,40 di Pb (NOs)j ^ 

2° fpr. 0,8696 di NajSOi, corrispondenti a gr. 0,5874 di SO,", 
richiesero cc. 22,85 di Pb (NOj)j ^ 

Trovato ^ 

I. II. Calcolato. 

SO," 67,26 67,53 67,55 
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Apparecehio per ppendere il' campione delle 
pi^ofohde. 

Pi A. Sanna. 

Avendo avuto occaaionie di prendere campioni d’ acqua a diverae 
prOfonditi, mi'sodo servito di nno degli apparecchi pi4 ili‘ asO, 
qua!’ e quello del Lepsius * : — 

Queato atrumento, com’ e noto, adifferenza degli altri, e formato 
in modo che il campione non vfene a contatto coU’ aria esterna e qiiindi 
e adatto per determinate con preclsione i gas disciolti nell’ acqua. 
Eaao e formato da una acatola metallica in cui trovasi capovolto 
un pallone di vetro pieno di mereurio e turato da un tappo a doppia 
tubulatura. Uno dei tubi e alfilato in punta eapilkre e cbiuso 
alia fiamma. La punta capillare e collegata eon una cordiaella 
che si pub tirare dall’ alto. Con lo strappo di questa cordicclla, 
la punta di vetro si rompe e allora cade il mereurio oontenuto nel 
pallone, il quale per 1’ uscita di questo metallo si riempie d’ acqua. 

Ma non sempte con quest’ apparecehio si riesce a fare il campione. 
Ricotdero che il piu delle volte dope la rottura della punta di vetro il 
mereurio non sgorga ; altre volte il vetro afElato oppone della resist- 
enza e quando 1’ operatore da lo strappo alia cordicella per rompere 
il tubo, questo trascina con s6 il tappo. La bottigha rimane cosi 
sturata e si riempie di acqua, ma, pdrtata alia superfioie, si vuota 
prima che 1’ operatore riesoa a raccogliere il campione. 

Con altri apparecchi s’ incontrano meno inoonvenienti, ma non 
si evita all’ acqua presa a diverse profondita di venire a contatto 
con 1’ aria dell’ atmosfera. Mi sono percib servito di un apparecehio, 
che presento appunto perohe scevro delle difficolti citate, non solo, 
ma mette 1’ operatore nelle condizioni di sapere se 1’ apparecehio 
ha toccato il fondo dell’ ambiente in cui si trova 1’ acqua e se il reci- 
piente di presa ha funzionato regolarmente. 

Per comprendere 1’ importanza di questo fatto, bisogna mettersi 
nelle Condizioni di fare il campione a diverse centinaia di metri di 
profondith. ' 

Capita allora per le grandi pressioni che possiedel’ abisso acqueo 
di credere di aver toccato fondo e quindi di estrarre il campione 


* Nuora Euo. CL del Quareeolu, vot lU., pag. 466. 
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daim’ altezzadiversa da quella voluta. C e di piu ; tutti gli appa- 
I leoohi di questo genere poasiedono due cojde, una per tenere legato 

10 strumento e 1’ altra per aprirlo ende dar addito all’ entrata del 
,1’ acqua. Ebbene, il pii doUe volte le due corde s’ intrecoiano 1’ upa 
eoll’ altra quando lo strumento gira su se stesso, e allora non d 
poBsibile fare il campione, dato 1’ attrito che oppongono fra loro le 
corde bagnate. 

Il mio apparecchio * e costituito da un telaio metallico, pesante, 
formate da due aste che uniscono due anelli. Nell’ anello inferiore 
% oollocato un biccbiere (o), e in quello superiore (o) una bolla di 
vetro robusto (6), munito di due fori diametralmente opposti. 11 
foro superiore e chiuso da un turacciolo di ebanito (c) e quello inferiore 
da un tampone di vetro (d). 

Tanto il turacciolo quanto il tampone hanno un movimento 
au|;omatico e chiudono la bolla quando 1’ apparecchio e Bospeso e 
t’ice vma 1’ aprono quando il telaio poggia per la base inferiore. 

Il mode di operate i semplicissimo : la bolla riempita di mercurio 
viene collocate nel telaio eppoggiata al proprio anello in modo che 

11 tampone (d) non tooohi il piolo (/). Si abhassa I’asta che regge 
il turacciolo d’ebanite (c), sino a ohiudere fortemente il foro superiore 
della bolla. Si sospende allora lo strumento alia corda di sostegno 
e si abbassa 1’ anello che sostieno la stessa bolla. 

Puo capitare al momento che.si abbassa 1’ anello (o), che il peso 
del mercurio impedisca all’ operatore di tenere sospesa la bolla. 
Per evitare tale inconveniente ho oollocato eul turacciolo di ebanite, 
un cavigho che dovra togliersi dopo aver abbassato 1’ anello (o). 

Tolto questo caviglio, 1’ apparecchio e pronto per essere immerso 
alia profondita voluta. 

Quando lo strumento tocca il fondo dell’ ambiente in cui viene 
immerso, il telaio si ferma e la bolla scorre anoora dentro lo stesso 
telaio sino ad appoggiarsi al proprio anello. In tal modo si apre 
superiormente (poiohe il turacciolo e rigidamente unite alio stesso 
telaio) e va coll’ estremita inferiore a tocoare il piolo (/), il quale 
naturalmente soUeva il tampone di vetro (d). Cosl il mercurio, per 
essersi aperti i due fori, fluisce dalla bolla, dando luogoall’ en trata 
dell’ acqua circostante. 


L’apparecohio t state costruito da! Dottoie Eosio e dalla Casa ZambelU. 
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Quaiido i’ operatore tira la corda per sollevare 1’ apparecchio, la 
bolla si richiude portando seco il oampione dell’ acqua. L’ operatore 
deve essere cauto di non posare 1’ appareccMo se non quando abBia 
di gia mecsso il cariglio cbe sostiene la bolla, percbe questa non 
abbia a riaprirsi e perdere 1’ acqua contenutavi. 

Per quando si opera a grande profondita, I’appareccbio e munite 
di una soneria elettrica cbe avvisa 1’ operatore al memento cbe la 



strumento tocca fondo. Intrecciati alia fune di sospensione yi sono 
due leoferi cbe flniscono in punte di platino comunicanti col 
1’ interne della bola. Quando questa contiene mercurio, il circulto 
e cbiuso e la soneria agisce; quando al contrario la bolla contiene 
acqua il circuito rimane interroito e la soneria cessa di suonare. 

Casale. 

Gdbinetto di Chimica dell’ Istiluto Tecnioo. 
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Review of the Analytical Chemical Work of the 
several Bureaus of the U. 8. Department of Agri- 
culture and of the State Experiment Stations since 
1903, except that on Foods and Drugs. 

By W. W. Skinnee. 


The analytical prohlems occupying the attention of chemists of 
the TJ.S. Department of Agriculture and the several Agricultural 
Experiment Stations have continued along lines previously reported. 
Increased activity is to he noted in studies of plant production and 
soil fertility, white methods for the examination of food products 
have received considerable attention, due to the influence of the 
enactment of Federal and State food laws. The technical work of 
the Stations and Department of Agriculture has greatly increased 
in recent years. 

Soils. 

Comparison of methods for estimation of soil acidity, by F. P. 
Veitch (J. Am. Chem. Soc. 26, 637), is a discussion of the sodium 
chloride and lime-water methods. The lime-water method, first pro- 
posed by Veitch, has been modified and improved. 

F. H. King (Proc. Soc. Prom. Agr. Sci., 1904, pp. 171) points 
out the importance from the standpoint of the relation of soil moisture 
to crop yields of a simultaneous study, which would reveal quanti- 
tatively and qualitatively the character of the solution which the 
soil moisture represents, both as it exists in the soil under the growing 
crop, and after it has been absorbed and becomes functional in plant 
growth. King and others (Wis. Sta. Bpt. 1902, pp. 339) also report 
studies on the development and distribution of nitrates and total 
water soluble salts in field soils. 

Ladd and McGuigan (U.D. Sta. Ept., 1902) report results of 
studies of composition and properties of humus from different 
sources, showing that when fractional precipitation is employed 
humus extracts greatly vary. 

Schreiner and Brown (J. Am. Chem. Soc. 26, 1463) report a 
colorimetric method for estimation of phosphorus. 

A comparison of Moore’s method for estimation of potash with the 
A. 0. A. C. method is made by Veitch (J. Am. Chem. Soc. 27, 56), 
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from wLicli lie concludes that the former is simple, accurate, and of 
wide applicability. 

The determination qf organic carbon in sods- by a modification-<rf 
Parr’s method is reported by Pettitt and Schaub (J. Am,- Cbem< Soc, 
26, 1640). 

A method for the determination of black alkali in irrigating 
•waters and soil extracts has been developed by Skinner (J. Am. Chem. 
Soc. 28, 78). 

Selby and Ames (Ohio Sta. Bui., 150) give results of a very com- 
plete study of some Ohio soils, and discuss the significance of results 
in respect to the origin, geological relations, and general character 
of the soils. Studies of muck and peat soils is the subject of a report 
by Whitson and Stoddart (Wis. Sta. Bpt., 1904). 

The nitrifying power of North Carolina soils has been studied by 
Withers and Praps (N.C. Sta. Ept., 1903), and they conclude that a 
soil, with a low-water capacity, low absorption power, or low humus 
does not necessarily have a low nitrifying power. Investigations 
in soil fertility are reported by Whitney and Cameron (U.S. Dept. 
Agr. Soil BuL, 23), and observations on organic matter in soils. 
They conclude that no relation has been established between the 
movement of water, -with its associated plant foods, and the fertility 
of soils. A centrifugal method of mechanical analysis of soils is 
reported by Briggs, Martin, and Pearce (U.S. Dept. Agr. Soil 
Bui. 24), to take the place of previous methods used. Copper salts 
in irrigating waters have been investigated by Skinner (J. Am. Chem. 
Soc. 28, 362), showing the extremely toxic nature of copper salts to 
vegetable life. Studies on the Properties of an Unproductive Soil, 
by Livingston, Britton, and Eeid (U.S. Dept. Agr. Soil Bui. 28), is 
an investigation of the physiological properties of an extremely 
unproductive soil. It was shown that the water extract contained 
non-volatile substances toxic to wheat plants. The toxicity is 
corrected by certain agents, tannic acid, pyrogallol, calcium 
carbonate, etc., some evidently acting chemically to neutralize the 
toxic bodies, others merely as absorbents. Certain organic con- 
stituents of soils in relation to soil fertility, by Schreiner, Eeid, and 
Skinner (U.S. Dept. Agr, Soils Bui. 47), is a continuation of the 
investigation of the toxic bodies produced by growing plants. The 
action of water and aqueous solutions upon soil carbonates — Cameron 
and BeU ,(U.S. Dept. Agr. Soils Bui. 49)-r-is ,a study of the solubility 
qilhe %drate and carbonates of lime, with special reference to, its 
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application' to tiie alkali problem of the arid regions. ' The effect of 
wafer on roCk'powders—Cnshman (U.S. Dept. Agr. Chem. Bui. 92). 
-..-■is a study of the behaTiour of rock powders after being acted on by 
waterj’ and it is shown that the formation of colloids upon the surfaces 
of the paitioles would account for the increased hardening power 
under the action of wet grinding. 

Cameron and Bell (U.S. Dept. Agr. Soils Bui, 30) have studied 
the mineral constituents of soil solution, from which they ccmclude 
that the concentration of the soil solution with respect to the principal 
mineral plant food nutrients is sufficient for growth and development 
of crops. And further, the magnitude of the concentrations is the 
same for practically all soils. The development of modem soil 
chemistry is dependent upon a study of chemical changes induced 
by surface contact, and upon a study of tbo properties of water, 
soluble organic, as well as inorganic matter of tbe soil. 

Sphreiner and Failyer have compiled the colorimetric, turbidity, 
and titration methods used in soil investigations by tbe Bureau of 
Soils (U.S. Dept. Agr. Soils Bui. 31). The action of water and 
aqueous solutions upon soil phosphates is a study by Cameron and 
Bell (U.S. Dept. Agr. Soils Bui. 41), from which they conclude that 
the action of phosphate fertilizers is upon the soil, and not primarily 
upon the plant. 

Calcium sulphate in aqueous solutions is a contribution to the 
study of alkali deposits by Cameron and Bell (U.S. Dept. Agr. Soils 
Bui. 33). The purpose of tbe bulletin has been to bring together 
and arrange in a logical sequence the results of numerous investi- 
gations which have been made on the relation of calcium sulphate 
to aqueous solutions. 

A comparison of the organic matter in the different soil types is 
reported by Cameron (J. Am. Cbem. Soc. 27, 256), and analyses of 
the organic matter in 1,340 samples of soil and 1,220 sub-soils are 

summarized. 

Hilgard (Amer. J. Sci. 4, 1906) summarizes bis observations 
regarding tbe phases of rock weathering and soil formation in arid 
regions, and concludes that there is need of caution in applying the 
masims of humid regions in arid climates. 

Peter and Averitt (£y. Sta. Bui. 126) discuss the cause of unsatis- 
factory results in the determination of humus in soils, and propose a 
modification of the official method. The loss of nitrc^en from soils 
is a study of the influence of methods of farming upon the nitrogen 
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content of solle by Snyder (Minn. Sta. Bui. 94). A clemical study 
of the lime and sulphur dip was made by Shaw (Tr. Kan. Acd. Sci. 20, 
53)., Paints and their composition — ^Ladd and Holly (N.D. Sta. 
Bui. 70) — is the subject of a treatise giving the analyses and methods 
of examining paints and pigments. E. C. Shory (U.S. Dept. Agr. 
O.E.S. Bui. 170) reports upon the acidity and nitrogen in Hawaiian 
soils. Cameron and Patten (J. Am. Chem. Soc. 28, 1639), report 
analyses and procolation tests in a study of the removal of black 
alkali by leaching. Maintaining the fertility of rice soils. Praps 
(Tex. Sta. Bui. 82) — reports a study of the chemical composition and 
properties of rice soils, irrigating wafers, and rice plants. The 
decomposition of feldspar — Cushmann and Hubbard (TJ.S. Dept. Agr. 
Roads Bui. 28) — deals with studies of mechanical, physical, and 
chemical factors, which modify the decomposition of feldspars. Ladd 
(N.D. St. Rept. 1904) reports the analyses of numerous samples of 
formaldehyde, and concludes that it is frequently adulterated. 

Misceluneous. 

H. Snyder (Minn. Bui. 85, pp. 179), in glutinous and starchy 
wheat, gives the analytical data, with special reference to protein 
content for comparing different grades of wheat. 

A. J. Patten and E. B. Hart (N.T. Sta. Bui. 250) have investigated 
the nature of the principal phosphorus compound of wheat bran. 
The free acid was prepared from the salt present in wheat bran, 
which, when treated with mineral acids, broke up quantitatively. 
The free acid corresponds to the formula CjHjP.O,, and is probably 
identical with Postemak’s anhydro-oxymethylene-diphosphoric acid. 

Woods and Merrill (Me. Sta. Bui. 103) report analyses of cleaned 
wheat and bran from entire wheat flour, and discuss the protein con- 
tent of several grades of flour. 

The relation of smelter smoke to Utah agriculture is the subject 
of a study by Widtsoe (Utah Sta. Bui. 88). Chemical examination 
showed the dust to contain a large quantity of iron, some copper, and 
traces of arsenic. 

Parrott and Sirrine (N.Y. Sta. Bui. 254) report the value of 
sulphur washes for spraying. Kerosene and limoid mixtures : their 
chemical composition and use are described by Close (Del Sta. Bui. 14). 

Arsenic in paper and fabrics. — Haywood and Warner (TJ.S. Dept. 
Agr. Ghem. Bui. 86) discuss the causes of poisoning by arsenical 
jpapers, and give methods used for determining arsenic in snch 
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materials. Large amormts of arsenic were found in dress goods, 
furs, rugs, etc., and the danger of poisoning from such sources pointed out. 

Haywood (TJ.S. Dept. Agr. Chem. Bui. 101) has investigated the 
lime-sulphur-salt wash, which is so largely used as an insecticide. 
The principal products from boiling the mixture for one hour were 
found to be calcium pentasulphide and calcium thiosulphate, and it 
is the slow decomposition of these products that gives to the product 
its excellent insecticidal properties. 

Haywood and Smith (H.S. Dept. Agr. Chem. Bui. 91) have made 
a study of some of the prominent brands of mineral waters found 
upon American markets. With one exception, none of the so-called 
lithia waters examined were found to contain more than traces of 
lithium. Cassava, its content of hydrocyanic acid, starch, etc., is a 
study by Moore (U.S. Dept. Agr. Chem. 106). 

Commercial feeding stufis of the United States have been inves- 
tigajed by Haywood, Warner, and Howard (U.S. Dept. Agr. Chem. 
Bui. 108). Walker has studied some technical methods of testing 
supplies, including paint, paint materials, inks, oils, soaps, etc. 
(U.S. Dept. Agr. Bui. Chem. 109). Haywood (U.S. Dept. Agr. Chem. 
Bui. 113) has investigated the injury to vegetation and animal life 
produced by smelter wastes, and has shown that the sulphur dioxide 
and arsenic given ofi in smelter fumes is a serious menace to all agri- 
cultural operations in the vicinity of smelters; while the copper 
leachings seriously pollute the irrigation waters when allowed to run 
into streams. 

The quality and adulteration of Sicilian Sumac has been inves- 
tigated by Veitch (U.S. Dept. Agr. Chem. Bui. 117). 

The commercial status of durum wheat in the United States is 
described by Carleton and Chamberlain (U.S. Dept. Agr. Ind. 
Bui. 70), and its value pointed out. The total proteid content of 
durum wheat is considerably higher than any of the principal classes 
of American wheats. 

Sulphur washes for orchard treatment, Part II., by Parrott, 
Beach, and Sirrine (N.T. Sta. Bui. 26) is a study of the applicability 
of sulphur washes as combined insecticides and fungicides. 

The corrosion of iron has been investigated by Cushman (U.S. 
Dept. Agr. Eoads Bui. 30), who discusses the carbonic acid, peroxide, 
and electrolytic theories, with experimental evidence against and 
in support of each. His opinion is that the electrolytic theory most 
satisfactorily explains the phenomenon of the corrosion of iron. 
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Some Amendments In the ■KjeldaW Method for 
the determinatfon of Nitrogen. 

By John Sebeuen, Aas, Norway.. 


In spite of the undoubted advantages of this method; which 
makes it indispensable for agricultural and physiological researches, 
and in spite of the many improvements already in use with a view 
to shortening 'the boiling process with sulphuric acid, we oonsider 
that it is capable of still further improvement. 

1. Boiling with suiphuric acid, in laboratories which have not a 
gas main pipe at their disposal, and where many of these analyses 
are being carried out at the same time, is inconvenient. 

Some years ago, when we established our present laboratory of 
the Eoyal Norwegian Agricultural College, at Aas, I wished to 
make use of the electric current for heating the Kjeldahl flasks. I 
am glad to say that I persuaded Mr. W. C. Heraus, of Hanau, in 
Bavaria, to build an electric oven for this purpose. The heating 
space is formed like a cup, with an upper diameter of 11 cm. and a 
depth of cm.; it is lined with chamotte, in which the platinum 
resistance wires are enclosed. This cup can hold a round-bottomed 
Kjeldahl flask of 500 cm.’ content, and of course ones of smaller 
size. The upper part of the heating-room is covered with a nicjrel 
cap, lined with asbestos, and fitted with a notch for the neck of the 
flask. The whole outside of the oven is made of bright sheet nickel. 

In the event of a flask bursting, which seldom happens now that 
we use flasks of the best Jena glass, there is a loose nickel cup in 
the bottom of the cup-shaped heating space, from the lowest point 
of which a short tube leads the overflowing acid out of the oven. 

The oven is directly connected with an electric installation, with 
a tension of 110 volts, and consumes 1'7 amperes. The temperature 
in the heating apace will rise to about 200° C. in a quarter of an 
hour, and in about half an hour to 300° C. A temperature of 860° C. 
or more is obtained with more prolonged heating. 

Therefore it is necessary when the boiling point of sulphuric 
acid is reached, or at the beginning of the process, when we only 
wish a gentle heat, to Insert a resistance. This is most easily done 
when carrying out several analyses at the same time, and conse- 
. quently we Jiave a number of ovens placed near each othep, working 
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siniultaiieausly; Thien' we co&iiect the ovens so that one bveh fonns 
a resistance for' the others, (Fig. 1.) 

2. Distillation of ammonia may no doiiEt he carried out with 
great exactness in the ordinary way originally proposed by 
Kjeldahl,* hut this method also gives rise to errors. Pbet, there 
is the possibility of some of the ammonia just set free escaping 
through the alkaline solution before the distillation flask can be 
connected with the condenser. 

It is well-knownt that the glass tubes of the condenser are 
attached at no small extension of the heated ammoniacal fumes, 
especially when cold water is not used as a cooler. 

We would draw attention to the bumping which often happens 
to the flasks during distillation, as well as to the large consumption 
of india-rubber stoppers, which soon wear out, and do not fit tightly 
into the necks of the distillation flasks. 

We therefore propose to add the alkaline solution to set free 
the ammonia, so that no loss of it may occur, and to expel the 
free ammonia by a stream of air at ordinary temperature carried 
through the liquid. 

For a long time experimenters have called attention to this 
method of expelling the free ammonia by means of a current of air. 
Folin,J notably, has used it to determine the amount of ammonia 
and carbonate of ammonia in urine. We find no reason to doubt 
why this method should not be applied to all determinations of 
ammonia, and also to the determination of the total, and the 
organic nitrogen. 

We use (Fig. 2) a flat-bottomed glass washing bottle (A) of 700 
cm.* capacity, with a hollow-ground glass stopper, having both inlet 
and outlet tubes. The inlet tube has an enlarged base, at the bottom 
of which there are a number of small holes, through which the 
current of gas passes, after having passed through the liquid. The 
outlet tube is fixed sideways in the upper part of the hollow stopper, 
and is bent in two places In order to prevent the spray from the 
liquid following the gas current. 

The bottle A acts as a distillation bottle containing the liquid, 
together with the sulphate of ammonia produced by the boiling with 
sulphuric acid. The short horizontal branch of the inlet tube is 

* Comptes Rendug du Laboratoire dn Garlsberg, toL II. Copenhagen, 1888. 

t Pescheck. Journal fur Landwirtschaft Bd. 67, 1906, p. 367, 

t Zeitschrift fiir Physiologische Ghemiei Bd. 37, p. 161, and Bd. 39, p. 477. 
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tightly eoiiBected with a small flask C, containing the alcalic solution. 
When the water air-pump begins to work, the solution is sucked from 
the flask C into the distillation bottle A, and frees the ammonia. 
When all the solution has passed into A, the current of air flowing 
in the direction indicated by the arrows in the figure, carries the 
free ammonia through the hollow-ground glass stopper into the 
absorption flask B, furnished with inlet and outlet tubes, as de- 
scribed above. 

To purify the air current of atmospheric ammonia, a washing 
bottle containing strong sulphuric acid is placed at the left behind 
the bottle C. 

The thoroughness with which the free ammonia is expelled 
depends upon the quantity of air passed through the solution. We 
found that for the expulsion of about 10 cc. } normal ammonia, 
that is about 34 mgr. NH,, a quantity of 200 to 250 litres of air is 
required. Using a Korting water air-pump, producing an air 
current of 70-100 litres per hour, the work takes about 2 Wrs. 
Folia uses a current of 700 litres of air per hour, and finishes his 
ammonia distillation in half an hour. 

The speed of the analysis also depends on the degree of con- 
centration of the hydrate of sodium and of the free ammonia in 
the solution— the greater these concentrations being, the more 
easily will the ammonia be expelled. Of course, any rise in the 
temperature will hasten the process, and the heat, generated by the 
neutralisation of the free sulphuric acid with hydroxyde of sodium 
will produce this result. 

By separate experiments we have demonstrated that at the 
above-named strength of the air current, no spray from the alkali 
solution will be carried from flask A into the absorption vessel B, 
and no trace of the titrated acid in the latter will be carried away, 
just as every trace of ammonia will be absorbed by the acid in the 
absorption vessel B. 

A great number of determinations may be carried out, not only 
at the same time, but by the same air current — the bottles being 
arranged in a series, as shown in figure 3. The cost of beating 
materials, gas, spirit, or benzene, is balanced by the cheaper cost 
of the water air-pump. 

The process can be carried on day or night without the per- 
sonal supervision of the analyst, and without any risk of the 
distillation flasks running dry or exploding. 
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A New Form of Laboratory Apparatus. 

By J. W. ToB&BNmiE. 


ABSTRACT. 

Grapliite has been found to be a satisfactory substitute for 
platinum in the construction of insoluble electrodes to be used in 
the usual sort of electro-chemical laboratory experiments. The 
graphite electrodes are cut from sheets of Aeheson graphite, 0'6 cm. 
in thickness. They are 15 cm. x 2‘6 cm. in dimensions. To one 
end of each, which previously has been electroplated with copper, a 
length of copper wire is soldered. By means of this, electrical con- 
nection is made with the electrodes. The graphite is heated, and 
is then treated with molten parafBn. This treatment not only does 
not impair the conductivity of the material and the nature of the 
deposit, but also prevents smutting by the graphite and the absorp- 
tion into its pores of the aqueous solutions in which it is used. 

As a substitute for the Classen platinum dish, used to such 
advantage in electro-chemical analyses and separations, a graphite 
cathode dish was constructed. It was turned out on a lathe from 
a 4 in. Aeheson graphite electrode. In dimensions it is 9'5 cm. in 
diameter across the top, by 5 cm. in depth ; its capacity is about 
200 CO., and, when filled, it presents a cathode surface of about 50 
square centimetres. The walls are thin, being only one millimetre 
in thickness, and the weight of the dish is about 35 grams. The 
treatment with paraffin to which it was subjected renders the 
dish so non-absorptive of aqueous solutions that even now, in its 
present stage of development, it may be used in the less accurate 
analytical electro-chemical processes. This fact is attested by 
results obtained in efficiency determinations made, in a preliminary 
way, by electrolysing a copper solution contained in the dish in 
series with a copper coulometer. These results agree as well with 
the standard as do those obtained with the platinum cathode dish. 
The cathode gain in the coulometer varied from that in the graphite 
dish by a maximum amount of 2 mg. When the platinum dish 
was substituted for the graphite one a similar deviation from the 
theoretical was observed. Further experiments are now being con- 
ducted, the object of which is to discover the methods of drying and 
other manipulations which will enable the graphite dish to be used 
in the more accurate electro-chemical analyses. 

u 


Sec. 1. 



J. Watjtehs read a Paper 

Sur une Reaction de la Saccharine. 


Contributions from the Laboratories of the 
General Chemical Company of. New York. 


I. fThe Determination of small amounts of Arsenic by the Gutzeit 

Method. 

II. The Determination of minute quantities of Arsenic in Brimstone. 

III. The Determination of Arsenic in Sulphuric Acid. 

IV. The Volumetric Determination of Sulphur in Pyrites Cinders. 

V. The Determination of SOj in dry Gases. 

VI. Note upon Marsh and Gutzeit Tests. 

VII. The Eleotrotitrimeter, 


I.— The Determination of small amounts of Arsenic by the 
Gutzeit Method. 

In the Journal of the Society of Chemical Industry of 16th 
HoTember, 1907, there appeared an excellent article by Sanger and 
Black upon the determination of arsenic by the Gutzeit method. For 
more than a year this method, with certain modifications, which will 
be described later, has been in constant use in the laboratories of 
this Company. It has given such satisfaction that it has entirely 
superseded the Marsh-Berzelius test. In ease of manipulation, cost 
of materials, economy in time and in reliability, it is much to be 
preferred to the latter test, and has been found to be equally sensitive. 
The principle of the method is simple and well known: ursine is 
formed by the action of nascent hydrogen upon the arsenical com- 
pound, and the moist gas feed from hydrogen sulphide is allowed 
to pass along the surface of a strip of paper sensitized with mercuric 
chloride solution. A characteristic yellow brown stain is produced 
by the combination of the arsine with the mercuric chloride, and by 
comparing the length and intensity of this stain with a standard 
set of stains, the amount of arsenic is estimated. 
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(1) Reduetim Apparatus. (See %ur 0 .) 
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The accompanying diagram shows the form and dimensions of 
the apparatus, (a) is a wide month hottle of about 60 c.o. capacity. 
Through a one-hole rubber stopper is inserted a glass tube (b) 9 cm- 
long and 1'5 cm. in diameter, constricted at the lower end so as to 
pass easily through the hole in the stopper. Through a stopper in 
the upper part of this tube is inserted a second similar tube of the 
same diameter, but only 5 cm. long. Finally, through a stopper in 
the upper tube is inserted a glass tube 3'5 mm. inside diameter, and 
8 cm. long, bent as shown in sketch. 

The lower glass tube is used as a scrubber to remove hydrogen- 
sulphide from the arsine ; for this purpose there is placed in the tube- 
before each test a atrip of dry lead acetate paper. The upper tube 
is packed loosely with cotton moistened with dilute lead acetate 
solution, and serves the double purpose of removing any traces of 
hydrogen sulphide which may pass (b), and of keeping the arsine 
saturated with moisture as it comes in contact with the sensitised 
test paper suspended in (e), a condition essential to the success of the 
test as clearly shown by Sanger and Black. J.S.C.I., 26, 1115-23. 

(2) Sensitized Test Paper. 

The above-mentioned authors advise the use of a 5 per cent., 
solution of recrystallized mercuric chloride as a sensitizer. It is to- 
be noted, however, that the length of the stain produced from a given 
amount of arsine depends upon the strength of the mercuric chloride 
sensitizing solution, other conditions during the test being equal. 
By using a much weaker sensitizer, therefore, the sensitiveness of 
the paper is increased greatly. Very satisfactory results are obtained 
with a j per cent, solution of mercuric chloride. The paper used 
is Swedish filter paper No. 0 in square sheets 48 by 48 cm., and is 
sensitized and dried as described by Sanger and Black.* As soon as 
dry, the paper is cut into strips 7 cm. long and just wide enough to 
slip into the bent tube (e), discarding the ends of the sheets. A 
photographic print trimmer can be used to advantage in cutting the 
strips. The latter are immediately put into dry glass tubes, corked 
and sealed with paraffin until required for use. A large supply may 
be made up at one time and, if found necessary, a new set of standard 
stains prepared from every new lot of sensitized paper. 


• loc. cit. 
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(3) Preparation and Preienalion of Standard Stains. 

The set of standard stains is made of colour strips produced by 
1, 2, 6, 10, 15, 20 and 25 mieromilligrams of arsenic. The standard 
arsenic solutions used are prepared as follows: — 1'32 grams of lesub- 
limed AsjO, is dissolved in a small quantity of sodium hydroxide 
solution (free from arsenic) acidified with sulphuric acid and made 
up to a litre with recently boiled water. To 10 c.c. of this solution 
in a casserole is added 2 c.c. nitric acid and a little sulphuric acid, 
and the solution evaporated on steam hath, until HNO, is all 
expelled. It is then diluted to a litre with boiled water. One c.c. 
of this solution (A) = '01 mg. As. By diluting 100 c.c. of (A) to 
1,000 c.c. with boiled water, solution (B) is obtained in which 1 c.c. 
= '001 mg. As. These two solutions are all that are necessary in 
preparing the standard stains. 

Copper-coated zinc and arsenic-free sulphuric acid (10 grams 
HjSO, in 40 c.c. water) are used in the generating bottle, and the 
action allowed to continue for 30 minutes, when the test paper is 
withdrawn and immediately dipped in melted paraffin. The latter by 
filling up the pores of the paper slightly intensifies the stain and 
effectually protects it from the deleterious action of moisture. The 
set of stains when completed is mounted, side by side, on a white 
paper and the latter inserted within a test tube with the stains next 
the glass. A little PjO, is first placed in the bottom of the tube, 
this is followed by a wad of ignited asbestos, and the set of stains 
rests on the latter. Finally the tube is sealed and kept in the dark 
when not in use. Such a set of stains prepared over a year ago has 
apparently pot faded in the least, and has been in daily use during 
the whole of that period. There is therefore no necessity or 
advantage in “developing” the stains with HCl or NH^OH, as 
employed by Sanger and Black (loc. cit). With this | per cent, 
mercuric chloride sensitizing solution the colour stain for 1 mmg. 
As is a little longer than that produced by 2 mmg. ASjOj when the 
5 per cent, solution is used, and the 25 mmg. stain equals that pro- 
duced by 70 mmg. AsjO,, as given on Plate 1, page 1123 (loc. cit.) 
Above 25 mmg. As the stains are too long to be accurate. 

(4) Making the Test. 

In the bottle (a) are placed about 15 pieces of copper-coated 
zinc.* In the dry tube (b) is placed a strip of load acetate paper, 
• About 1,000 grams Zn+0'1 gram. CuSOi'SHjO. 
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and the cotton in tube (c) moistened with dilute lead acetate solution 
before each test. The dried tube (e) is put in place and a strip of 
sensitized paper is suspended in it and held in place by bending the 
top of the paper over the edge of the tube. When all is in readiness 
the sample which should contain the equivalent of about 10 grams 
HjSOj in a volume of 60 c.c. is poured rapidly into the bottle and 
the stopper with its connections inserted at once. Action should 
commence immediately and continue quite steadily for about thirty 
minutes, at the end of which time the paper is withdrawn from the 
tube, coated with melted paraffin, and compared with the standard 
stains. 

Blank tests should of course be run frequently to ensure purity of 
reagents. The amount of zinc, acid and total volume in (a) should 
always be approximately the same, and the evolution of gas as nearly 
uniform as possible. Tube (e) is dried after each test. 

Contrary to the experience of Sanger and Black, no appreciable 
difference has been found in the size of stain produced in 30 minutes 
when the arsenic is all in the oxidized state. Since, however, in the 
majority of samples tested the arsenic is in the oxidized form, it seems 
preferable to always oxidize before making the test if arsenious com- 
pounds are present, and to prepare the standard stains from a 
standard arsenate solution. If SOj is present it should be oxidized 
by addition of dilute KMnOj until the solution is faintly pink before 
making the test. In only rare instances has antimony been present 
in the samples analysed by this method. Since no appreciable stain 
is formed when less than 1 mg. SbjO, is present, no trouble has 
been experienced from this source. 

Uniformity of conditions in the preparation of standards and in 
the running of actual tests is of course essential for accurate work. 

II.— The Determination of minute quantities of Arsenic 
in Brimstone. 

The minute quantity of arsenic usually present in Brimstone 
requires a very large sample to be taken for the determination. Oxida- 
tion of this large amount of sulphur is a difficult and tedious process. 
By substituting for the usual fuming nitric acid, a mixture of 
bromine and carbon tetrachloride, the oxidation is accomplished with 
comparative ease. 

To 10 grams of the finely ground sample in a casserole are added 
26 c.e.bf a mixture of three parts by volume of carbon tetrachloride 
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to 2 of pure bromine. The casserole is covered with a watch glass 
and allowed to stand for 15 minutes, hi itric acid is then added, a 
few c.c. at a time until most of the bromine has been expelled, care 
being taken to prevent too violent evolution of the latter. 

The casserole is then placed upon the steam bath and the nitric 
acid and carbon tetrachloride evaporated; the ca8,serole is cooled, a 
few c.c. of water added, and again evaporated to expel the last trace 
of nitric acid. The sample is now ready for the determination of 
arsenic, which may be easily accomplished by the Marsh or Glutzeit 
method. 

A blank determination should be made to prove the purity of the 
reagents. 

The carbon tetrachloride dissolves the sulphur, which allows the 
bromine and nitric acid to oxidize the sulphur quite easily to sul- 
phuric acid. 

oTo arsenic-free sulphur were added small amounts of arsenic, and 
the latter determined as above, with the following results : — 


Amount taken. 

•01 mg. (=-0001 y As) 
•005 „ ( -00005 „ ) 

•002 „ ( - 00002 ,. ) 


Amount found. 
•008 mg. 
•005 „ 
•002 „ 


III.— The Determination of Arsenic in Sulphuric Add. 

IntToductory. 

This method has been devised for the rapid determination of 
arsenic in sulphuric acid, when the arsenic content is too high for 
accurate estimation with the Marsh or Gutzeit apparatus (above -002 
per cent. As). It is especially valuable where economy of time is 
desired, since the whole analysis may be concluded within two hours. 

The method is based upon the reduction of arsenic acid or its 
compounds to the arsenious condition, by tartaric acid, the expulsion 
of the excess of the latter by heat, and the subsequent titration of the 
arsenious acid with standard iodine solution. It is a modification of 
the method proposed by Mr. A. H. Low for the separation and deter- 
mination of arsenic and antimony in ores. J. Am. Chem. Soc., 28, 
1715 (Dec.). 
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DelaSt of Manipulation, 

Twenty-five c.o. of an acid containing about O'l per cent. As, or 
a larger volume in case tbe percentage is quite small, is measured into 
a sbort-necbed Kjeldahl distilling flask. To the liquid is then added 
about half a gram of tartaric acid, and 2 grams of fused potassium 
bi-sulphate (free of arsenic). The flask is heated over a free flame, 
using an asbestos board with a hole of about 1| inches in diameter. 
The sulphuric acid chars the excess of tartaric acid and the heating 
is continued until the solution becomes clear again, all the carbon 
being slowly oxidised. After cooling, the acid is poured into about 
300 c.c. cold water, the excess acid nearly neutralised with ammonia, 
sodium bicarbonate added in excess, and the arsenious acid titrated 
with N/10 iodine, using starch and stopping only at the first perma- 
nent blue colour. 

Rmarh. 

No loss of arsenic occurs through volatilization in absence of HCl. 
The small amount of ferric sulphate in commercial acid is not found 
reduced after this treatment. Antimony, if present, is reduced and 
titrated along with the arsenic. It is usually present in such small 
amounts as to be negligible. If, however, the acid contains an appre- 
ciable quantity of antimony, tbe iodine should be standardized against 
a similar sample of acid in which tbe percentage of arsenic has been 
carefully determined by the Pearce Silver Arsenate Method. (Cf. 
A. H. Low, Tech. Methods of Ore Anal., 1905, p. 44.) In this way the 
error arising from the antimony present is counterbalanced. It is 
easily possible to cheek within 0-1 c.c. iodine, and the results agree 
very closely with those obtained by the more tedious Pearce method. 

Below are given a few comparative results between the tartaric 
and arsenate methods as determined in the same samples of acid : — 

Tartaric Method. Silver Arsenate Method. 


096% 

■098% 

099 „ 

•098 „ 

090 „ 

•087 „ 

105 

•105 ., 

167 „ 

•171 „ 


Arsenic 
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IV.— The Volumetric Determination of Sulphur in 
Pyrites Cinders. 

A rapid method for the determination of sulphur in burnt pyrites 
is essential for proper works control. Such a method must be 
reasonably accurate when used for cinders of varying metallic com- 
position and sulphur percentages. After a great deal of experimental 
work, preceded by careful trial of methods previously published, the 
following has been chosen. It has been in use for several months, 
and systematic cheeks made upon occasional samples by the gravi- 
metric method have shown that it gives results well within the limits 
of accuracy required. The results obtained have proven much more 
satisfactory than those found by the alkalimetric methods of Pelouie 
(Compt. rend. LIII. 685 ; Zeit. f. Anal. Chem. I., 249) and of Watson 
(J.S.C.I. VII., 306). It is easily possible to determine tbe per cent, 
of st^pbur in ten cinders within three hours from the time samples 
are received; this rapidity and its simplicity make it an exceedingly 
valuable method. 

The method consists of two parts: (I)* Oxidation of the sulphur 
by heating with a mixture of sodium carbonate and zinc oxide, fol- 
lowed by, (2) extraction of the resulting sulphate with hot water, and 
titration with standard barium chloride in the presence of alcohol. 
An excess of barium chloride is always added and the excess titrated 
back with a standard solution of sodium carbonate. 

Details ob Mampuiation. 

(a) Oddaiim of the Svlpkir. 

Tbe cinders are finely ground and passed through a lOO-mesh 
sieve, 1'5 grams are taken and intimately mixed with about 2 grams 
of “ Soda-Zinc” (4 parts of zinc oxide to 1 part of sodium carbonate, 
both finely ground), transferred to a 30 c.c. porcelain crucible, and a 
thin layer of “ Soda-Zinc ” spread over the surface of the mixture, 
The crucible and contents are then heated over a Bunsen burner for 
30 minutes, using full heat of the burner. The entire surface of the 
mixture should be a canary-yellow colour during the beating, the 
crucible being uncovered. The zinc oxide apparently acts as a carrier 
of oxygen, and the sulphur is converted to sodium sulphate without 

* Cf. Ebaugh and Sprague. Use of Sodium Carbonate and Zinc Oxide in 
Sulphur and Arsenic determinations. (J. Am. Chem. Soc. 29, 1475-6 (Oct.).) 
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fusion of the mass. After heating, the cncihle is cooled and its con- 
tents washed on to a 12j c.c. No. 590 (S. & S.) filter. This is fol- 
lowed by six washings with boiling hot water, using not more than 
15 C.C. for each washing. The completed extract should not contain 
more than 100 c.c. 

(1) Titraiion of the Sulphate. 

The colourless aqueous extract of the heated mass contains, besides 
sodium sulphate, some sodium carbonate. The CO, is remored by 
boiling with a small excess of dilute HCl (1 to 5). After cooling, 
60 c.c of denatured alcohol* are mixed with the solution, and dilute 
NaOH (free from sulphate and carbonate) added from a burette until 
a very faint permanent pink is obtained, using phenolphthalein as 
indicator. 25 c.c. of standard barium chloride are run into this 
neutral solution changing the soluble sodium sulphate to insoluble 
barium sulphate. The excess BaCl, is then titrated with stardard 
sodium carbonate solution until a permanent faint pink is secured. 
The presence of the alcohol makes the end point quite sharp. The 
calculation of sulphur percentage is simplified if the solutions are 
prepared as follows : — 

(e) Standard Sodium Carhonak. 

24'8 grams of c.p. 100 per cent, sodium carbonate (or its equira- 
lent of soda of less strength) are dissolved in two litres of distilled 
water. Tbeh 1 c.c. sodium carbonate solution ='25 per cent, sulphur 
on T 6 gram sample of cinder. 

{J) Standard Barium Chloride. 

100 grams of the crystallized salt are dissolved in water and 
diluted to four litres. This solution is standardized as follows: — 
To a beaker containing 100 c.c. dislilled water and 50 c.o. denatured 
alcohol is added dilute NaOH until neutral to phenolphthalein. To 
this solution is added 25 c.c. standard BaCl, and the BaCl, titrated 
with standard Na,CO, until the first permanent pink is reached. 
( e.c ^ SaiCO, required) ^ 25 j j BaCl, in per cent, sulphur 

on T5 gram sample of cinder. A dividing burette holding 25 c.c. 
and connected with the four-litre reservoir of BaCl, can be used to 


* 100 parts ethyl alcohol, 10 parts methyl alcohol, end 1 part benezin. 
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(e) Caleulatim of far cent. Sulphur. 

The Talne of 25 c.c. BaCl, (as fonnd above) minua J the c.c. 
NOjCOj, used in the back titration equals per cent, sulphur in the 
cinder. 

[f] Modification of Method for Cinders very high or very low in 
Sulphur. 

If the cinder contains over 5 per cent, sulphur, 50 c.c. BaCl, 
should be used instead of 25 c.c. Should the cinder contain only a 
few tenths of a per cent, of sulphur, a 5 gram sample should be taken 
and the sulphur determined gravimetrically in the water extract. 
The volumetric method is not as accurate for such small amounts. 

'5'.— Determination of SO, in dry Gases. 

Th# ordinary Orsat apparatus in which the gases are measured 
over water and the absorbing pipettes contain aqueous caustic soda 
solution, cannot be used for the determination of SOj in dry roaster 
gases owing to the ready solubility of SO, in water. By substituting 
mercury for the water in the measuring burette and a solution of 
chromic acid dissolved in concentrated sulphuric acid containing 
about 85 per cent. HjSO, or mixtures of concentrated sulphuric and 
phosphoric acids for the aqueous caustic soda in the absorbing 
pipette, this difficulty can be avoided. The aqueous vapour tension 
of such concentrated chromic-sulphuric-phosphoric acid nlixtures is 
so small as to be .negligible, and all the advantages of the Orsat of 
rapidity and convenience are thus available for the quick determina- 
tion of SOj in dry gases for sulphuric or sulphurous acid manu- 
facture. 


VI.— Note upon Marsh and Gutzeit Tests. 

In the determination of minute quantities of arsenic by either 
the Marsh or Gutzeit methods, one of the first essentials is to obtain 
a uniform reaction between the zinc and sulphuric acid. The ideal 
reaction is one in which the hydrogen is given off in very fine bubbles 
continuously during the whole of the test. Various methods have 
been proposed for accomplishing this result, and the most satisfactory 
one is the coating of shot zinc with a thin film of copper, using ,a 
half per cent, solution .of copper sulphate as recommended by 
Lockemann. 
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From time to time it las been reported that tbis method failed to 
give satisfactory results, and quite recently in experiencing for tbe 
first time the same difficulty, we bare endearoured to ascertain tbe 
cause and apply a remedy. A qualitative test for impurities in tbe 
zinc showed it to contain a small trace of lead, and it was thought 
that this was responsible for causing the reaction to cease after ^bout 
ten minutes. 

It was recently shown in a paper read before the New York 
Section of the Society of Chemical Industry by Alexander, that a 
colloid added to a solution of lead .prevents or delays the deposition 
of lead on rinc, and it was believed that if in this .case the difficulty 
was due to lead coming down on the surface of tbe zinc, tbe addition 
of a small amount of gelatine or other colloidal solution would he 
advantageous. A solution of gum arahic (1 per cent.) was accord- 
ingly tried. It was found that 1 c.c. of this solution added to 50 c.c. 
of 20 per cent, sulphuric acid gave the desired reaction w^h the 
copper coated zinc. Since traces of lead are frequently present in 
arsenic-free zinc, it is believed that the above remedy will find a 
wide application. 


VII.— Electrotitrlmetep. 

The electrotitrimeter was devised for determining accurately and 
quickly the HjSO^ content of sulphuric acid of high concentration, 
either in containers or in circulation. The previously great difficulties 
of applying electrical resistance methods for determination of strength 
in factory operations have been successfully met in this apparatus. 
The greatest source of error, due to changes in temperature, was over- 
come by the use of a compensating tube filled with acid of about the 
same strength as that to be tested, and permanently sealed. This 
tube and the test tube are kept at the same temperature by immersing 
in a bath consisting of the acid coming from the test tube itself, or 
in case of testing in containers, both tubes are lowered side by side 
into the acid. 

The apparatus may be permanently set up and a small stream of 
the liquid passed through it continuously, or arranged in portable 
form and used as above described. 

Patent rights in Canada have been secured and applications in the 
United States and European countries are pending. 

Tbe principal parts of the apparatus consist of a Wheatstone 
bridge, telephone receiver, pointer for determining the end point. 
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induction coil, dry battery, compensating tube, and tube containing 
liquid to be tested. By using long connections tbe bridge may be set 
up at a considerable distance from tbe testing tubes. 

To make a reading it is only necessary to start tbe induction coil, 
place tbe telephone receiver to tbe ear and move tbe pointer along tbe 
bridge wire until tbe point of minimum sound is reached. Tbe 
strength is then read off directly, tbe bridge wire having been pre- 
viously so calibrated when standardized. 

Tbe sensitiveness of this method has been found to be approxi- 
mately as follows : — 


Oleum ... ... 30%freeSO5 

Sulphuric Acid , . . 100 % 

„ ... 99 ,, 

.. 98 „ 

,. ... 97 „ 

' Free HCl in Bichloride of Tin ... 


0-01 % Total SO, 
0-01 „ ILSO, 
0'03 „ „ 

0-05 „ „ 

0’15 „ „ 

0 04 „ HCl 


This last is only slightly afiected by change of P Be in the strength 
of the solution. 

It is also applicable for testing water, solutions of various salts 
and alkalies. 

By this simple apparatus an unskilled labourer in a few seconds’ 
time secures results generally closer to the truth than those obtained 
by refined volumetric methods in tbe bands of a skilled analyst. 


Analyzed Chemicals. 

By J. T. Baker. 


** Analyzed Chemicals ” represent one of the latest efiorts on tbe 
part of the manufacturing chemist to furnish the analytical chemist 
with chemical reagents of the highest degree of purity attainable 
under conditions limited by skill and economy, and labelled in a 
manner which can be intelligently understood. The common 
method of designating a chemical as “ C. P.” has resulted in much 
confusion owing to the fact that “chemically pure," strictly speak- 
ing, is impracticable. A chemical accompanied with a statement of 
analysis affords both a standard of purity, and, at the same time, a 
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guarantee o{ quality. The analysis states in definite terms the 
highest decree of purity attained, and is in itself a guarantee in 
regard to which there can he no misunderstanding. It also 
shows the amount of impurity present calculated in percentage 
from samples large enough to obtain a determinable amount. 
Although the amount of impurity present, as shown by the analysis, 
may be insignificant, it is satisfactory to know it, and afiords an 
assurance which cannot be obtained in any other way. The object 
aimed at is to get away as far as possible from the errors of “ per- 
sonal equation ” by getting results down to a mathematical basis. 


Laboratory Chemicals. 

By G. P. AniitsoN, Eaiton, Pa. 


The testing of chemicals shows the lack of a universal standard 
method for general use. The present terms to designate the quality 
of chemicals are misleading. The word pure should be sufficient to 
distinguish between technical and purest grade. The great 
difficulty is in obtaining, on a manufacturing scale, a chemical 
which is chemically pure, owing to the apparatus that must be 
employed and the impurities in the air, water, and apparatus, which 
are not tqken into consideration in technical chemicals. Many 
instances are cited to show the impossibility of a true chemically 
pure chemical, and the reasons given why they cannot be produced 
excepting at a prohibitive price and in small quantities. Tbe factors 
entering into the analysis are: size of sample, method of sampling, 
and personal factor (the operator), the solubility of precipitates in 
solutions, and the solubility of apparatus. All analysis should be 
made under the actual working conditions and “blank determina- 
tions” should be made. Where the impurities are in minute 
quantities, colorimetric or volumetric methods should be used. All 
methods used should be universal standards. 
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Compte-refidu des travaux de la Commission 
Internationale d’Analyses, au Vll"" Oongr^s 
international de Chimie appliqu^e, 

par M. L. Lindet. 


CrEACE au zele de mes collegues de la CommisBion international des 
analyses, j’ai pu reunir, faire imprimer et distribuer, avant la 
reunion du Congres, les rapports desdifferentes Sous-commissions, et 
il r4aulte de I’eramen qni en a dtd fait quo les Sous-commissions 
suivantes peuvent etre consid^rfes comme ayant termine leurs 
travaux ; 

Sous-Cofnmission I (M. Chesneau, president) : IKtbode unitaire 
pour le dosage du zinc dans les minerais ; 

Sous-Commission III (M. Weinstein, president) ; Graduation 
des appareils destines i I’analyse volumetrique et gazomtoique et 
des artometres ; 

Sous-Commission VIII (M. Meunier, president) : Analyse quali- 
tative et quantitative des matikes tannantes Unification des 
m^thodes d’analyse des jaunes d’oeufs ; 

Sous-Commission IX (M. Lewkowitsch, president) : Determi- 
nation du titre des suifs et dosage du non-suif Recherche des 
huiles de poissons dans les huiles industrielles ; — Distinction des hmles 
de petrole et des hydrocarbures provenant de la decomposition du 
suint; 

Sou8-Commi4ion XI (M. Menozzi, president) : Unification des 
methodes d’analyse des tartres. 

Des notes additionnelles de M. Nissenson, de M. Weinstein, de 
M. Halphen, et de M. Menozzi seront publiees par mes soins dans 
le plus bref dMai. 

D’ autre part la Commission a adopte a I’unanimitd les conclusions 
de la Sous-Commission II (presidee par M. Wilhelm Fresenius) 
(Preparation uniforme des reactifs), de la Sous-Commission VII, 
presidee par M. Zaoharias (Dosage de la laine, de la soie et du coton 
dans les tissus mMangfe, et de la soie artifioielle dans les passemen- 
teries) ; mais elle a juge, d’accord avec les presidents interesses, que 
eea Commissions devaient continuer leurs travaux. 

n en est de meme de la Sous-Commission IV, presidee par 
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^totilloiiage d«s prodoittl pomuis &r 4 ii^ 8 e|f 4 ^t iiiiF 
r^ni^ts n’xint pn pamnir assez i temps pour que jq pu&sete * 

imprimer ^ que la- Commission pnisse les discuter. . ' .i:. 

La Commission a en outre approuve les conclusions de l^Sous- . 
Commission V, pr4sid6e par M. Sebelien (Ilnificatio^ des m4thodes 
d’analyse-^ la cellulose) ; mais elle les a Testreint|au dosage de la 
cellulose le bois. Une nouvelle m^thode doit toe recherche 
pour le dos^ de la cellulose dans les celluloses purifiees telles que 
la^te h. papim: 

,Elie a enfin adopts les conclusions de la Sous-Ck^mission VI, 
p^dAe par M. Heinrich Fresenius, relatives k la representation des 
r4eultats d’analyse des eaux minerales, et a admis, avec M. Chesneau, 
que dans le cas des analyses courantes, lechimiste pourrait recourir 
k une representation simpjiflee des resultats. La Commission 
continuers sous la presidenco de M. H. Fresenius idtudier d’autres 
questions relatives k la representation des resultats d’analyse.i,i 
Comme vous le voyez, Messieurs, si nous devons nous feiiciter 
des resultats acquis, nous devons egalement nous preocouper de 
I’avenir. D’autres questions nous ont to posees, ou nous serous 
posccs, et nous demandons au comite de Londres, ce que mon prd- 
decesseur, le Dr. Lunge, a obtenu du comite de Borne, de nous aider 
pecuniairement, pour nous permettre de continuer ces travaux. 








